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ee" teaching astronomy at Ohio University, I have found 
that the ten-inch refractor is the optimum design and 
size for our general student use. It is simple enough for ele- 
mentary students to master with relatively few instructions, 
and yet large enough to provide optimum viewing under our 
city atmospheric conditions. 

The fact that the elementary students use the telescope them- 
selves, instead of being shown by the instructor, I believe to be 
an important factor in student interest in astronomy. At the 
Freshman or Sophomore level of student development, most 
students respond more readily to immediate experiences than 
to descriptions or even to supervised demonstrations. These 
first-hand experiences can then be followed up by the abstrac- 
tions and generalizations which most teachers of astronomy 
consider to be the ultimate objectives of their instruction. 


For more advanced students the telescope with its accessories 


provides opportunities for photographic and *pectro- @® 
scopic work as well. 


This 10” visual refracting telescope was designed and built 
by J. W. Fecker for the Ohio University Observatory. Re- 
quirements were for a telescope for student instruction and 
visual use. 

ACCESSORIES AND FEATURES: Electrical sidereal drive, 
electrical right-ascension slow motion, manual declination 
slow motion, manual clamps in right ascension and declina- 
tion, 3” aperture wide-angle finder telescope. 

For more information about this telescope or other tele- 
scopes to meet your specific needs, write 


J. W. FECKER DIVISION 


AMERICAN OPTICAL CO. 
6592 Hamilton Ave., Pittsburgh 6, at) 
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Promoting American 


Education in Astronomy 


R ASTRONOMY to continue flour- 
ishing in the United States, a growing 
supply of able younger men and women 
is needed for research and teaching. At 
present, however, the few universities with 
major astronomy departments train only 
a small number of future astronomers, 
while at other educational institutions 
much potential astronomical talent is di- 
verted to unrelated professions. 

Five years ago, the American Astro- 
nomical Society organized a committee 
on education in astronomy, which has 
thought deeply on this problem. As a 
practical step, the committee began an 
extensive visiting-professor program, with 
financial aid from the National Science 
Foundation. In the 1959-60 season, 12 
leading astronomers visited 62 colleges. 

During his stay of about two days, 
each visitor gave general addresses to the 
college student body, lectured on a semi- 
technical level to astronomy classes, and 
participated in seminars for advanced 
students. In addition, he advised the col- 
lege administrators and faculty on starting 
an astronomy program or expanding the 
existing curriculum. 

These tours have been so strikingly suc- 
cessful that in 1960-61 32 astronomers will 
participate, visiting about 100 institutions, 
including small liberal arts colleges, teach- 
ers’ colleges, and junior colleges. 

The committee on education, headed by 
J. M. Chamberlain of the American Mu- 
seum-Hayden Planetarium, is planning a 
series of six color motion pictures on 
astronomy. The first one, The Realm of 
the Galaxies, was completed last Feb- 
ruary. For general showings and _ tele- 
vision use, each film will run 283 
minutes, and is designed at a level to 
interest high school seniors. 

A third activity of the committee, also 
supported by the NSF, is its foreign visit- 
ing-professors program, which brings out- 
standing astronomers from other countries 
for stays of several months at active astron- 
omy departments of American universities. 

In the first half of 1960, four astrono- 
mers came: P. L. Bhatnagar of India was 
at Harvard for research on gas dynamics, 
and gave a course on stellar structure and 
evolution. Indiana University was host to 
W. Becker of Switzerland, an expert in 
the application of photoelectric photome- 
try to Milky Way problems. The Polish 
specialist on stellar populations and 
variable stars, Miss W. Iwanowska, spent 
four months at Ohio State, while C. 
Schalén of Sweden worked on galactic 
structure with Case Institute of Tech- 
nology astronomers. Each of these for- 
eign scientists traveled to many other 
observatories, making personal contacts 
and interchanging ideas. 
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Second largest metropolis in the Western Hemisphere, Mexico City with its 
nearly five million inhabitants is a bustling place, noteworthy for its many 


striking examples of modern architecture. Here the astronomers of North‘ 


America convened in August. Sessions for the 80 technical papers were held 
in these buildings of the Ciudad Universitaria, the spacious campus of the 
Mexican National University, which has 58,000 students. On the left is the 
science tower, in which are located the astronomy department headquarters, 
and at the right is the science auditorium, with its great tiled mural here 
partly hidden by trees. Below are pictured the empty dome that awaits 
Fonantzintla Observatory’s new 46-inch reflector and the revolving turret 


or 


of the 27-inch Schmidt telescope (lower right). 
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ASTRONOMERS 
VISIT MEXICO 





OR the first time in its history, the 
etl Astronomical Society met in 

Mexico City, August 22-25. It was an 
appropriate gathering place, for Mexican 
astronomers have made significant contri- 
butions, especially since the founding of 
the Tonantzintla Observatory nearly two 
decades ago. 

The first national observatory in Mex- 
ico was established at Chapultepec Castle 
(see page 188) in 1876. It was succeeded 
by the ‘Vacubaya Observatory. With as- 
sistance from Harvard in the early 1940's, 
a large Schmidt telescope was set up at 
Tonantzintla for astrophysical research 
(Sky AND TELEscopr, December, 1941, and 
\pril, 1942). There the present director, 
Dr. Guillermo Haro, our scientific host 
on this occasion, has developed an active 
scientific staff, for whose observing needs 
an £/15 40-inch Casseegrainian reflector is 
being built in Holland, to be delivered 
late this year. 

The optics were made in California 
under the supervision of Don O. Hendrix, 
of Hale telescope fame. The f£/5 40-inch 
primary has a 10-inch perforation, through 
which the light will be focused on a pho- 
toelectric photometer or a spectrograph, 
the former to be used about 60 per cent 
of the time. No Newtonian focus will be 
provided, but at the prime focus a nebu- 
lar spectrograph may be used, or direct 
photographs taken. ‘The  observatory’s 
main programs include photometry and 
spectroscopy of galaxies and clusters of 
galaxies, studies of ‘T associations and ‘T 
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Tauri stars, flare stars in the solar neigh- 


borhood, and Herbig-Haro objects wher- 
= Above left: Colorfully 


dressed citizens of Ton- 
antzintla village await 
the arrival of 200 visit- 


ever they may be found. 
\ highlight of the meeting was the 
Russell memorial lecture, given August 


23rd by Martin Schwarzschild, of Prince- ing astronomers, to ten- 
ton University Observatory, where he had der them a civic recep- 
been a colleague of the late Henry Norris tion. Native costumes 
Russell. Dr. Schwarzschild spoke on con- and dances were fea- 
vection in stars, recalling that an uncle tured in the program 


staged in the yard of 

the beautiful baroque 

church seen above right. 

The Cholula valley is 

famous for its hundreds 
of churches. 


of his, Robert Emden, wrote the first basic 
book on stellar interiors, which was pub- 
lished half a century ago. 

The Princeton astronomer then traced 
the development of theoretical models of 
stellar interiors, and reviewed our grow- 
ing awareness of the complex processes Right: The _ visitors 
gather on the steps of 
the headquarters — of 
Tonantzintla Observa- 
tory, after their 80-mile 
trip from Mexico City. 


that make the stars shine and permit the 
building up of the chemical elements. 

\n important related program is Proj- 
ect: Stratoscope, which Dr. Schwarzschild 
has directed. He discussed the significance 
of its high-altitude pictures of the sola 





Ss Lewes gs ae | Po allie 
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These ancient pyramids at San Juan Teotihuacan, near Mexico City, discovered in 1904, are remains of the Toltec 

civilization that thrived about 2,000 years ago. At the left is the pyramid of the moon and at the right that of the sun. 

Many of the visiting astronomers climbed the 260-odd stone steps to the latter’s summit to gain an impressive view of 
the countryside. The ruins are about 30 miles northeast of Mexico City. 
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Dominating Tonantzintla Observatory’s western horizon are two famous 

volcanoes, Popocatepetl (pictured above) and Iztaccihuatl. Few of the visiting 

astronomers saw their summits, however, for after the observatory tour and 
lunch in the city of Puebla (230,000 inhabitants) it rained heavily. 


granulations, which are believed to be 
convective cells located in the sun’s pho- 
tosphere. 

Pictures of prominences on the sun 
were highlights of a lecture in Spanish 
given for the public by Donald H. Menzel, 
director of Harvard Observatory, on Friday 
evening, August 26th. Drs. Schwarzschild 
and Menzel are among those pictured on 
page 188 of this report. 

C. A. F. 


KEY TO GROUP PHOTOGRAPH 

1, Hs 2, Ps S, P; 4, V3 5, BP; 6, V; 7, Hi; 8, Bi; 
9, S; 10, T; 11, S; 12, F; 18, J; 14, C; 15, P; 16, R; 
17, H; 18, C; 19, W; 20, I; 21, M; 22, S; 23, R; 24, 
M; 25, M; 26, M; 27, P; 28, W; 29, Z; 30, G; 31, 
B; 32, E; 33, D; $4, D; 35, M; 36, H; 37, M; 38, 
W; 39, B; 40, L; 41, L; 42, S; 43, H; 44, H; 45, 
B; 46, M; 47, B; 48, G; 49, B; 50, E. 

51, M; 52, B; 53, C; 54, D; 55, D; 56, Z; 57, S; 
58, M; 59, B; 60, H; 61, S; 62, M; 63, G; 64, G; 
65, C; 66, H; 67, O; 68, G; 69, O; 70, M; 71, E; 
72, H; 73, B; 74, H; 75, B; 76, V; 77, C; 78, C; 
79, W; 80, M; 81, B; 82, S; 83, S; 84, G; 85, I; 
86, I; 87, M; 88, I; 89, J; 90, I; 91, L; 92, L; 93, 
G; 94, D; 95, M; 96, E; 97, G; 98, S; 99, M; 
100, J. 

101, H; 102, C; 103, C; 104, C; 105, H; 106, J; 
107, H; 108, R; 109, W; 110, F; 111, S; 112, T; 
113, S; 114, O; 115, C; 116, O; 117, W; 118, R; 119, 
M; 120, C; 121, S; 122, E; 123, C; 124, M; 125, C; 
126, E; 127, H; 128, H; 129, D; 130, E; 131, P; 
132, P; 133, G; 134, S; 135, C; 136, S; 137, H; 
138, S; 139, B; 140, M; 141, M; 142, S; 143, O; 
144, R; 145, B; 146, W; 147, E; 148, E; 149, E; 
150, E. 

151, S; 152, S; 153, H; 154, F; 155, W; 156, S; 
157, P; 158, S; 159, W; 160, P; 161, S; 162, C; 163, 
C; 164, C; 165, P; 166, A; 167, W; 168, R; 169, B; 
170, M; 171, M; 172, G; 173, A; 174, M; 175, G; 
176, H; 177, S; 178, W; 179, G; 180, H; 181, S; 
182, E; 183, M; 184, D; 185, O; 186, P; 187, P; 
188, H; 189, H; 190, M; 191, D; 192, J; 193, A; 
194, K; 195, J; 196, J; 197, C; 198, O; 199, K; 
200, L. 

201, C; 202, P; 203, S; 204, S; 205, B; 206, D; 
207, D; 208, C; 209, T; 210, S; 211, S; 212, S; 213, 
S; 214, S; 215, G; 216, D; 217, B; 218, P; 219, E; 
200. S; 221, S: 222, W; 223, B; 224, H; 225, W; 
226, E; 227, B; 228, B; 229, B; 230, O; 231, P; 232, 
M; 233, C; 234, I; 235, C; 236, T; 237, F; 238, S; 
239, C. 


ALPHABETICAL LIST 


193, G. Abell, UCLA; 166, L. Acton, HAO; 173, 
A. Adams, N. 

205, J. Bahng, Pr; 52, G. Bakos, SAO; 229, G. 
Batiz, OAN: 59, Miss P. Bautz, V; 217, Miss M. 
Beach, Columbia Univ.; 39, Miss B. Bell, H; 139, 
G. Bell, Harvey Mudd Coll.; 81, R. Betancourt, Uni- 
versidad Nacional de Mexico; 73, W. Bidelman, Li; 
227, N. Bobrovnikoff, Perkins Obs.; 228, Mrs. Bob- 
rovnikoff; 31, Mrs. J. Bolton, P; 169, G. Brealey, 
Dominion Obs.; 75, Miss M. Bretz, Li; 47, R. Brown- 
lee, LA; 49, Miss J. Brownlee; 45, Miss N. Brown- 
lee; 145, R. Bryant, NASA. 

162, W. Calvert, HAO; 125, A. Cameron, MWP; 
135, R. C. Cameron, NASA; 65, R. M. Cameron, 
Nashville, Tenn.; 53, L. Campbell, SAO; 102, E. 
Carpenter, S; 103, Mrs. Carpenter; 104, Miss E. 
Carpenter; 208, T. Carr, Univ. of Florida; 123, J. 
Castelli, AF; 235, J. Castro, OAN; 18, R. Cayrel, 
MWP; 14, Mrs. G. Cayrel, MWP; 201, J. Chamber- 
lain, American Museum-Hayden Planetarium; 197, 
E. Chavira, OAN; 115, G. Clemence, N; 120, Mrs. 
Clemence; 233, A. Cornejo, OAN; 78, A. Cox, LA; 
77, Mrs. Cox; 164, D. Crawford, KP; 239, C. Cruz, 
OAN; 163, D. Cudaback, Stanford Radioscience Lab. 

33, L. Danielson, Redlands, Calif.; 34, Mrs. Daniel- 
son; 54, P. Demarque, LS; 55, Mrs. Demarque; 9, 
Mrs. N. Dieter, AF; 206, R. Donselman, L; 207, 
Mrs. Donselman; 129, J. Duncan, S; 191, R. Dun- 
combe, N; 184, Mrs. J. Duncombe, N; 216, E. 
Dyer, National Academy of Sciences. 

223, W. Eckert, IBM Watson Labs.; 219, Mrs. 
Eckert; 226, Miss P. Eckert; 122, S. Edelson, NRL; 
126, F. Edmondson, I; 130, Mrs. Edmondson; 71, H. 
Eichhorn, VV; 182, Mrs. Eichhorn; 149, Miss A. 
Eichhorn; 150, Miss G. Eichhorn; 147, Miss N. 
Eichhorn; 148, R. Eichhorn; 50, P. Engle, Pan 
American Coll.; 96, J. Evans, Sacramento Peak 
Obs.; 32, Miss J. Evans. 

237, C. Federer, H; 154, W. Felling, McDonnell 
Aircraft Corp.; 110, Miss E. Flather, W; 12, Miss 
T. Fortini, Monte Mario Obs., Italy. 

68, V. Goedicke, Ohio Univ.; 63, Mrs. Goedicke; 
64, Miss J. Goedicke; 84, S. Goldstein, H; 215, J. 
Golson, KP; 30, Miss G. Gonzalez, OAN; 93, J. 
Greenberg, Rensselaer Polytechnic Inst.; 97, Mrs. 
Greenberg; 48, E. Greenstadt, STL; 179, R. Gren- 
chik, LS; 172, Mrs. J. Grenchik, Baton Rouge, La.; 
175, Miss T. Grenchik; 133, R. Gunkel, Douglas 
Aircraft Co. 

224, J. Hall, Lo; 176, R. Hall, N; 180, Mrs. R. 
Hall; 153, J. Harned, L; 188, G. Haro, OAN; 137, 
C. Hemenway, Dudley Obs.; 7, K. Henize, D; 8, 
Mrs. Henize; 189, G. Herbig, Li; 74, P. Herget, 
Cincinnati Obs.; 66, Mrs. Herget; 60, Miss M. 
Herget; 44, G. Herzberg, National Research Council 
of Canada; 43, Mrs. Herzberg; 105, Miss S. Hill, 
Wellesley Coll.; 127, Mrs. H. Hogg, DD; 17, H. 
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Huber, M; 101, Mrs. P. Hutchings, Whitman Coll.; 
107, J. Hynek, D; 128, Mrs. Hynek; 72, J. Hynek; 
36, Miss R. Hynek; 1, S. Hynek. 

20, B. Iriarte, OAN; 86, J. Irwin, I; 90, Mrs. 
Irwin; 85, A. Irwin; 88, Miss N. Irwin; 234, R. 
Iturriaga, OAN. 

100, L. Jacchia, SAO; 106, E. Jenkins, O.S.A., Vi; 
196, H. Johnson, S; 13, Mrs. Johnson; 192, A. Joy, 
MWP; 195, Mrs. Joy; 89, I. Jurkevich, General Elec- 
tric Co. 

199, G. Keller, National Science Foundation; 194, 
J. Krewalk, Criterion Mfg. Co. 

200, D. Lautman, SAO; 40, F. Lopez, OAN; 91, 
R. Low, HAO; 41, Miss L. Low; 92, W. Luyten, 
Univ. of Minnesota. 

232, D. Malacara, OAN; 140, W. Manning, Project 
Space Track; 141, Mrs. Manning; 62, W. Manning, 
III; 95, R. McCrosky, SAO; 99, Mrs. McCrosky; 174, 
D. McNamara, Brigham Young Univ.; 171, J. Mc- 
Guire, STL; 37, A. Meinel, KP; 21, M. Mendez, 
OAN; 26, E. Mendoza, OAN; 24, Mrs. Mendoza; 87, 
D. Menzel, H; 58, Mrs. Menzel; 80, J. Merrill, 
Franklin Inst.; 70, Mrs. Merrill; 124, F. Miller, 
Univ. of Michigan; 119, Mrs. Miller; 183, R. Min- 
kowski, MWP; 190, L. Moles, AD; 46, G. Moreton, 
L; 51, Mrs. Moreton; 35, D. Morris, CIT; 25, Mrs. 
M. Morrow, Beverly Hills, Calif.; 170, G. Miinch, 
MWP. 

185, G. Odgers, Dominion Astrophysical Obs.; 230, 
Mrs. Odgers; 198, J. O’Keefe, NASA; 114, V. Os- 
valds, Leander McCormick Obs.; 116, Mrs. Osvalds; 
69, A. Osvalds; 143, G. Osvalds; 67, V. Osvalds. 

131, T. Page, VV; 132, Mrs. Page; 186, J. Paul- 
son, AD; 165, G. Pease, N; 231, M. Peimbert, OAN; 
3, G. Perez, M; 202, Miss H. Pillans, Mills Coll.; 
218, Mrs. P. Pishmish, OAN; 157, D. Popper, UCLA; 
160, Mrs. Popper; 27, A. Poveda, OAN; 15, W. 
Protheroe, FC; 2, Mrs. Protheroe; 5, Miss D. 
Protheroe; 187, J. Purcell, NRL. 

168, V. Radhakrishnan, CIT; 108, Miss A. Risley, 
Randolph-Macon Woman’s Coll.; 23, L. Rivera, 
OAN;; 16, D. Robey, Convair Astronautics; 118, Miss 
N. Roman, NASA; 144, F. Rutllant, Univ. of Chile. 

22, Miss R. Salter, Tasmania; 83, W. Sargent, 
MWP; 210, H. Schmidt, HAO; 181, D. Schulte, 
KP; 138, M. Schwarzschild, Pr; 134, Mrs. B. 
Schwarzschild, Pr; 136, F. Scott, N; 142, D. Scott; 
121, K. Serkowski, Lo; 113, Mrs. Serkowski; 204, S. 
Sharpless, N; 152, B. Sitterly, American Univ.; 151, 
Mrs. C, Sitterly, NBS; 9, J. Slowey, SAO; 11, Mrs. 
Slowey; 221, C. Smiley, Brown Univ.; 220, Mrs. 
Smiley; 177, C. Smith, N; 214, J. Smith, Raven 
Industries; 213, Mrs. J. Smith; 61, M. Snowden, V; 
82, P. Solomon, W; 238, Miss P. Soriano, OAN; 111, 
L. Spitzer, Pr; 212, Miss J. Stephens, Santa Cruz, 
Calif.; 42, J. Stock, McDonald Obs.; 161, K. Strand, 
N; 156, Mrs. Strand; 158, Miss C. Strand; 57, Miss 
J. Streeter, Office of Naval Research; 203, Miss M. 
Studhalter, Berkeley, Calif.; 211, C. Swanson, 
NASA; 98, Miss H. Swope, MWP. 

10, A. Thompson, H; 112, W. Tifft, V; 236, Miss 
S. Torres, OAN; 209, P. Treanor, S. J., Vatican Obs. 

76, S. van den Bergh, DD; 4, S. von Hoerner, 
National Radio Astronomy Obs.; 6, Mrs. von 
Hoerner. 

109, J. Waak, NRL; 225. H. Wackernagel, AF; 
222, Mrs. Wackernagel; 38, G. Wares, AF; 167, H. 
Weaver, Leuschner Obs.; 79, R. Weymann, CIT; 178, 
R. Wildt, Yale Univ.; 28, Mrs. O. Wilson, P; 159, 
F. Wood, FC; 155, Mrs. Wood; 19, Miss M. Wood, 
NBS; 146, C. Worley, Li; 117, A. Wyller, AF. 

56, F. Zwicky, CIT; 29, Mrs. Zwicky. 


KEY TO ABBREVIATIONS 

AD, Astro-Dome; AF, Air Force Cambridge Re- 
search Labs.; CIT, California Institute of Tech- 
nology; D, Dearborn Obs.; DD, David Dunlap Obs.; 
FC, Flower and Cook Obs.; H, Harvard Obs.; HAO, 
High Altitude Obs.; I, Indiana Univ.; KP, Kitt 
Peak National Obs.; L, Lockheed Aircraft Corp.; 
LA, Los Alamos Scientific Lab.; Li, Lick Obs.; Lo, 
Lowell Obs.; LS, Louisiana State Univ.; M, Mexico 
City; MWP, Mount Wilson and Palomar Obs.; N, 
U. S. Naval Obs.; NASA, National Aeronautics and 
Space Admin.; NBS, National Bureau of Standards; 
NRL, Naval Research Lab.; OAN, Observatorio As- 
tronomico Nacional; P, Pasadena, Calif.; Pr, Prince- 
ton Univ. Obs.; S, Steward Obs.; SAO, Smith- 
sonian Astrophysical Obs.; STL, Space Technology 
Labs.; UCLA, Univ. of California at Los Angeles; 
V, Vanderbilt Univ.; Vi, Villanova Univ.; VV, Van 
Vleck Obs.; W, Washburn Obs. 


FACING PICTURE: Members of the 
American Astronomical Society and 
their guests on August 23, 1960, at the 
106th meeting, Mexico City, Mexico. 
The identification key is on this page. 
Photograph by David Tellez. 
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At the society banquet, which was held in Chapultepec Castle (pictured below), the head table was set in one of the 
historic chambers, but most of the guests were served outdoors in the spacious patio. Photograph by David Tellez. 








On August 22nd, a reception was given by our hosts (second 
and third from left), Guillermo Haro and Naber Carrillo, 
rector of the university. At the left is Alberto Barajas, 
university science co-ordinator, and at the right the editor 





of “Sky and Telescope.” 
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Seen above on the far side of the head 
table are (left to right) T. Gurza; Mrs. 
Paris Pishmish Recillas, Mexican Na- 
tional Observatory; A. Barajas, Nation- 
al University of Mexico; D. H. Menzel, 
Harvard Observatory; Mrs. J. Torres- 
Bodet; G. M. Clemence, U. S. Naval 
Observatory; A. H. Joy, Mount Wilson 
and Palomar Observatories; Mrs. G. 
Haro; A. Arriaga, director of Chapul- 
tepec Castle; and Mrs. Charlotte Moore 
Sitterly, U. S. Bureau of Standards. 


On the side near the camera are (left 
to right) G. Haro, Mexican National 
Observatory; J. A. Hynek, Dearborn 
Observatory; Mrs. T. Gurza; L. Spit- 
zer, Jr., Princeton Observatory; J. 
Torres-Bodet, Mexican secretary of 
education; and Mrs. G. M. Clemence. 





The American Astronomical Society’s president-elect, Lyman 
Spitzer, Jr., Princeton Observatory (at left), converses with 
fellow staff member Martin Schwarzschild (center), who 
gave the Russell lecture, and Aden B. Meinel, Kitt Peak 
National Observatory. Photographs by David Tellez. 














NEWS 


SOUTH AMERICAN 
DOUBLE STAR EXPERT 

Bernard H. Dawson, a Missouri-born 
astronomer who had been a staff member 
of La Plata Observatory in’ Argentina 
since 1912, died on June 18th at the age 
of 68. 


Dr. Dawson was particularly known for 


his visual observations of southern double 
stars with the La Plata 17-inch refractor. 
He labeled the pairs he discovered with 
the Greek letter delta. “The most impor- 
tant of them is 631, a close and difficult 
binary in Sculptor, having an_ orbital 
period of only 4.56 years. 

In addition, Dr. Dawson devoted much 
attention to variable stars, and was an 
independent discoverer of Nova Puppis 
in 1942. A prominent figure in both pro- 
fessional and amateur Argentine astron- 
omy, he was three times acting director of 
La Plata Observatory. 


GAMMA ANDROMEDAE 
AS A QUADRUPLE STAR 

In small amateur telescopes, Gamma 
Andromedae appears as a beautiful pair, 
consisting of a 2.3-magnitude orange star 
with a 5.l-magnitude companion at a dis- 
tance of 10 seconds of arc. About 120 
years ago, the elder Otto Struve with the 
15-inch refractor of Pulkovo Observatory 
discovered that the companion is itself a 
close pair of stars, B and C, of magni- 
tudes 5.0 and 6.2, respectively. B and C 
form a visual binary system with an or- 
bital period of 56 years. At the present 
time, the separation between them is 0.41 
second of arc, increasing to 0.54 by 1970. 

Three years ago, at Perkins Observa- 
tory in Ohio, Arne Slettebak used the 
69-inch reflector to begin a series of spec- 
trographic observations of the B-C pair. 
A doubling of the spectral lines, changing 
from night to night, revealed that one 
component — probably B — was a spec- 
troscopic binary, so Gamma Andromedae 
is actually a system of four stars. 

L. A. Maestre and J. A. Wright, also of 
Perkins, have now completed a study of 
the spectroscopic system from 28 spectro- 
grams. ‘They find that B consists of two 
similar stars, both of spectral type B9.5, 
revolving around their center of gravity 
in a period of 2.67 days. It is improbable 
that eclipses can occur, unless the spectro- 
scopic components are abnormally large 
for their spectral class. 

Another Perkins astronomer, P. C. 
Keenan, has redetermined the spectro- 
scopic parallax of Gamma Andromedae A 
as 0.013 second of arc, corresponding to 
a distance of approximately 250 light- 


years — in good agreement with the dis- 
tance from us of the B-C pair, which is 
known from its orbital characteristics. 


Thus Gamma Andromedae forms a true 
quadruple system, its four member stars 
moving through space together. 


NOTES 


RECLASSIFICATION 
OF NORTHERN GALAXIES 

Almost 30 years ago, the classic Shapley- 
Ames catalogue of galaxies brighter than 
13th magnitude was published. While 
this is still the only complete survey of 
bright exterior systems over the entire 
sky, its present value is limited, since im- 
proved observational material has mean- 
while become available, and the typing 
of galaxies has been refined. 

Recently, Sidney van den Bergh, in a 
publication of the David Dunlap Observ- 
atory, has reclassified 935 of the Shapley- 
Ames galaxies, using the photographic 
atlas made with the 48-inch Schmidt tele- 
scope. These Palomar Sky Survey photo- 
graphs cover the sky from the north 
celestial pole to declination —27°. 

For each galaxy in the new catalogue 
are given the type, angular size, and total 
photographic magnitude. Also, when in- 
formation available, the Canadian 
astronomer included the spectral type, 
Yerkes concentration class (SKY AND TELE- 
scope, January, 1959, page 129), and color. 

Dr. van den Bergh assigned an intrinsic- 
luminosity grade, ranging from I (most 
luminous) to V (least luminous), to 411 
spiral and irregular galaxies. Combining 
this information with the apparent bright- 
nesses of these objects, their individual 
distances could be established. For others, 
the distances could be estimated on the 
basis of their observed velocities of reces- 
sion (red shifts) as part of the expanding 
universe. The Hubble constant assumed 
for this work was an increase of 100 kilo- 
meters in recessional velocity for each 
million parsecs of distance, the most re- 
mote galaxies in the classification being 
some 200 million light-years away. 


Was 


UNUSUAL ASTEROID 

While examining photographs he had 
taken in South Africa in 1959, Cuno 
Hoffmeister of Sonneberg Observatory, 
East Germany, recently detected a fast- 
moving object in Sagittarius. The four 
photographs had been exposed with the 
Boyden Observatory’s 10-inch telescope 
on June 5, 9, 10, and 11, 1959. On each 
picture the 13th-magnitude object ap- 
peared as a trail, indicating motion of 
about a degree per day toward the west. 

Calculations made by J. Schubart, also 
of Sonneberg, indicate that the newly 
found body is probably a minor planet, 
accidentally recorded as it passed about 
30 million miles from the earth. Al- 
though the observations are too limited 
to determine the path accurately, Hoff- 
meister’s object appears to be moving in a 
highly elliptical orbit (eccentricity 0.67), 
inclined only about eight degrees to the 
ecliptic. When nearest the sun, it is just 
within the orbit of Venus, and at its 
farthest from the sun it is almost twice 
as distant as Mars. 


October, 1960, Sky AND TELESCOPE 


IN THE CURRENT JOURNALS 


STELLAR ASTRONOMY FROM A 
SPACE VEHICLE, by Arthur D. 
Code, Astronomical Journal, June, 


1960. “The opportunity to carry out 
astrophysical investigations throughout 
the entire electromagnetic spectrum, 
through the use of space vehicles, can- 
not fail to have a tremendous impact 
on the future course of stellar astrono- 
The possibility of realizing the 
astronomical 


my. 
full resolving 
telescopes and conducting observations 
freed of the bright sky background 
contributed by scattered light and _per- 
manent aurorae is also of great sig- 
nificance.” 

‘HE ZODIACAL LIGHT, by D. E. 
Blackwell, Scientific American, July, 
1960. “... We can already say that the 
electron density in the vicinity of the 
earth is far lower than has hitherto 
been supposed, and that electron scat- 
tering can make only a small contri- 
bution to the zodiacal light. It seems, 
therefore, that Cassini is right after 
all; the zodiacal light is due to dust 
scattering.” 


power ol 


— 


294,000 METEORS 

Counts of meteors made by hundreds 
of observers in many parts of the world 
during the years 1901 to 1958 have been 
collected and analyzed by C. P. Olivier, 
former director of Flower and Cook Ob- 
servatory. From this material, totaling 
about 294,000 meteors, he has compiled 
an extensive table giving the average rate 
for each hour on every night of the year. 

All of the original counts were visual, 
and hence depended upon the skill of 
observers and whether visibility was im- 
paired by moonlight or haze. Therefore, 
correction factors were applied to provide 
the number of meteors per hour that an 
experienced observer would have seen 
under ideal conditions. For this reason, 
the rates as catalogued by Dr. Olivier are 
about 25 per cent higher than ordinarily 
recorded. 

Dr. Olivier’s catalogue has been pub- 
lished as Vol. 4, No. 1, of Smithsonian 
Contributions to Astrophysics. It is avail- 


_ able at 15 cents per copy from the Super- 


intendent of Documents, U. S. Govern- 
ment Printing Office, Washington 25, D. C. 


BUILDING PLANS AT MICHIGAN 

A new physics-astronomy building at 
the University of Michigan is expected to 
be completed by the fall of 1962. It will 
provide about 21,000 square feet of space 
for the department of astronomy, includ- 
ing some 40 staff and graduate student 
offices, laboratories, seminar rooms, and 
darkrooms. The astronomy and _ physics 
libraries will be combined. 

The present observatory will continue 
to house the 37-inch reflector, meridian 
circle, and 12-inch refractor. 
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Fig. 1. Radio source Cassiopeia A is located in a seemingly blank area centered 
2 inches from the left and 17 inches from the bottom in this Palomar Schmidt 
photograph. Several gaseous nebulae in this region were found to be weaker 
radio sources by C. R. Lynds, National Radio Astronomy Observatory. These 
include the large wreathlike nebulosity to the right of center, and NGC 7538, 
the small bright patch at upper right; also, two inches below top center, the 
bright nebula NGC 7635. Near the last is the open cluster M52. 


NE of the most remarkable features 
O of the Milky Way is located in the 

constellation Cassiopeia, about six 
degrees west of the star Beta, where a 
visual observer, even with a large tele- 
scope, will see nothing unusual (Fig. 1). 
Yet it is from this region of our galaxy 
that we observe 


emission at meter wave lengths, rivaling 


very powerful radio 


*Operated by the ssociated Universities, Inc., 
under contract with the National Science Foundation. 


that from the sun, despite the fact that 
the Cassiopeia source is about 11,000 
light-years distant, while the sun is only 
eight light-minutes away. 

This discrete radio source was, I be- 
lieve, first clearly shown on Grote Reber’s 
1944 radio map of the sky (Fig. 2), which 
was based on observations made at a wave 
length of 1.9 meters with his homemade 
Wheaton, Illinois. 

A, it was redis- 


radio telescope in 


Known as Cassiopeia 
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Cassiopeia A 


Otto STRUVE 


National Radio Astronomy 
Observatory* 


covered in 1948 by M. Ryle and F. G. 
Smith at Cambridge, England, and it has 
since been assiduously observed by many 
radio astronomers. 

In spite of its great intensity at radio 
frequencies, all attempts to identify this 
source with an astronomical object on 
photographs failed until 1951, when 
Smith obtained an exact determination 
of its co-ordinates from observations with 
a large radio interferometer: 

RAs zo 21 127.0 + 1° (1950.0) 
Dec.: +-58° $2’.1 + 0.7 (1950.0). 

With the help of this position, W. 
Baade and R. Minkowski searched direct 
photographs taken with the 200-inch Hale 
telescope, and found an area about four 
minutes of arc across, containing some 
200 small nebulous fragments and con- 
densations (Fig. 3). The center of this area 
ites at 23" 217 (09°.4, --58° 32” 27”, in 
close agreement with the center of the 
radio source. Moreover, Smith’s_ inter- 
ferometer measurements, and 125-mega- 
cycle work by R. Hanbury Brown, R. C. 
Jennison, and M. K. Das Gupta, at 
Jodrell Bank, show that Cassiopeia A is 
not a point source, but seems to be a 
round spot whose diameter is about five 
minutes of arc. 

On the Palomar plates, the nebulosities 
are of two distinct types. The first are 
sharp, broken bits that can be photo- 
graphed only in red light. These show no 
measurable proper motions, and have 
small radial velocities. Their spectra dis- 
play emission lines of hydrogen, along 
with forbidden lines of neutral oxygen 
and singly ionized nitrogen, as seen in 
Fig. 4. 

The second variety consists of other, 
more diffuse-looking nebulosities that can 
be photographed in both blue and red 
light. Their spectra (Fig. 5) show no 
hydrogen, but very strong forbidden emis- 
sion lines of neutral and doubly ionized 
oxygen. It is likely that the oxygen atoms 


tIn 1955, the International Astronomical 
Union adopted a new form of designation 
for radio sources. In this system, Cassiopeia 
A is called 23N5A: 23 stands for the hour 
of right ascension, N for the northern hemi- 
sphere, 5 for 50 to 60 degrees of declination, 
and A for the order of discovery in that area. 





a 





are excited to shine, not by radiation 
falling on them, but by collisions with 
interstellar atoms. 

The blue-red nebulosities are remark- 
able for their enormous radial velocities, 
ranging between about 6,000 kilometers 
per second of recession and 4,000 of ap- 
proach. Fig. 6 was drawn by Minkowski 
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contain 4 x 10° x 10° = 4 x 10” grams 
of matter. All 200 fragments would come 
to about 10” grams — half the sun’s mass. 
But only a fraction of the total shell is 
visible, and hence the entire exploded 
material may well amount to one or two 
solar masses. 

At the 1958 Paris symposium on radio 
astronomy, Minkowski told of his conclu- 
sions: ‘There is no longer doubt that the 
nebulosity is the remnant of a type II 
supernova. This is the only type of object 













Fig. 2. Three discrete radio 
sources are recognizable in 
Grote Reber’s historic sky 
map of 1944. Cassiopeia A is 
at the upper left, Sagittarius 
A at lower right, with Cygnus 




























to show how the observed radial velocities 
depend on angular distance from the cen 
ter of the area. The plot at the left for 
the fast-moving, blue-red wisps indicates 
that they form a group expanding out- 
ward from the center at a rate of about 
7,440 kilometers per second. ‘The second 
plot, for the slow-moving red fragments, 
shows that they do not participate in the 
expansion. 

The rapidly moving wisps also have 
large proper motions directed outward 
from the center. According to Minkowski, 
the proper motions amount to 0.46 second 
of arc per year, at a distance of 118 sec- 
onds from the center. 
has been proceeding at a uniform rate, it 


If the expansion 


therefore began about 118/0.46 = 256 
years ago — around A.p. 1700. 

From the same data, the Palomar as- 
tronomer estimated the distance of Cas- 
siopeia A, on the assumption that 7,440 
kilometers per second is also the expan- 
sion velocity at right angles to the line 
of sight. If this velocity produces the 
angular shift of 0.46 second per year, then 
the distance is 7,440/(4.74 x 0.46) 
3,400 parsecs, or about 11,000 light-years. 

From the spectra of the fast-moving 
nebular fragments, Minkowski and L. H. 
\ller have estimated that they contain 
some 1,000 to 10,000 hydrogen atoms per 
cubic centimeter. ‘Their average density 
is thus of the order of 10 gram per cubic 
centimeter. Since the individual wisps are 
about one or two seconds of arc in di 
ameter, they have volumes of about 4 X 


10” cubic centimeters. Each one would 


A between them, all superim- 
posed on the general radio 
emission from the Milky Way. 
Adapted from the “Astro- 
physical Journal.” 


for which velocities of expansion of the 
order 5000 km/second have been _ re- 
ported; a value of 7500 km/second is well 
within the range of possible interpreta- 
tions. Moreover, no other type of nova or 
supernova is known to have an ejected 
mass of the order of 1 solar mass. An 
ejected mass of this order seems acceptable 
for the type II supernovae, which as mem- 
bers of Baade’s Population I may be very 
massive stars. At a distance of 3400 par- 
secs and with an interstellar absorption 
of about 6 magnitudes over the center of 
the nebulosity, the expected apparent 
brightness of a supernova of type II is 
about +5 magnitudes, too faint to expect 
discovery of the supernova [when it was 
at maximum light about A.p. 1700].” 
The last conclusion can be easily veri- 
fied. According to C. W. Allen’s 1955 
compilation, the absolute magnitude of a 
type-II supernova at maximum light is 
—12.9. Such a star viewed at 3,400 par- 
secs would be 340 times more distant than 
a similar one at the standard distance of 
10 parsecs for which absolute magnitude 
is calculated. Since the brightness of a 
point source varies inversely as the square 


Fig. 3. A Hale telescope picture in red light shows the Cassiopeia A region to 
be dotted with many tiny shreds of nebulosity, some sharp and angular, others 
with diffuse edges. Mount Wilson and Palomar Observatories photograph. 
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of the distance, the remote: 


1/340° as bright, or about 12.5 


supernova 
would be 
magnitudes fainter than the nearby one 

If there were no interstellar absorption, 
would have appeared as a 
12.9 


absorption of | six 


the former 
star of visual magnitude t+ 12.5 
0.4. With an 
magnitudes, its apparent 
been 0.4 4+ 6.0 


above the 


magnitude 
+ 5.6. 
limit of 


would have 


This is only slightly 


naked-eye vision a temporary star that 


faint would almost certainly have been 


overlooked 2) centuries ago, when as 


tronomers were few and star charts. in 
complete 

Phe hypothesis that Cassiopeia A is the 
remnant of an old supernova was strongly 
S. Shklovsky, long before 


reached the same 


advocated by I 
Minkowski 


conclusion. 


and Baade 
However, in his 1956 book on 
radio astronomy (now available as Cosmic 
Radio Waves in an English translation by 
R. B. Rodman and C. M. Varsavsky, and 
published by the Harvard University 
Press), Shklovsky depended on an earlier 
and now obsolete estimate of the distance 

500 parsecs. Furthermore, he supposed 
that the 


700 and 2,000 years ago, by the outburst 


nebulosity was formed between 


of a supernova that attained an apparent 
magnitude of perhaps — 3.5. 

Phese inferences led Shklovsky to iden 
lily Cassiopeia A with “an unusual star” 
recorded in ancient Chinese chronicles as 
appearing in Cassiopeia in’ March of a.p. 
$69. ‘The 


\ugust of the same year. 


object became invisible in 
\ccording to 
K. Lundmark, this was very probably a 
genuine nova or supernova that became 
as bright as magnitude —3. However, the 


Chinese astronomer THsi ‘Tse-tsung ques 


tions the identification of this star with 


the radio source, and Shklovsky has now 
abandoned it. In his latest paper, in the 
Russian Astronomical Journal for Janu 


ary, 1960, he has accepted Minkowski's 


age determination. 
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Nevertheless, the Soviet astronomer’s 
extensive historical investigations have led 
to an important result. Fle has found 
that, during the past 2,000. years, SIX OF 
seven supernovae have been recorded in 
the Milky Allowing for the 


fact that only the nearer ones would have 


Way system. 


been recognized, he deduced that super 
novae are appearing in our galaxy at an 
average rate of one in 30 to 60° years. 
\pparently, Milky Way supernovae occur 
Zwicky’s 


300 years, de 


much more frequently than’ F, 


figure of once per 200° o1 
duced from observations of other galaxies 
most of which are smaller than ours. 


\s in other instances the planetary 
nebulae, the supernova shell of the Crab 
nebula, and the Veil nebula in Cygnus 

the expanding gases of Cassiopeia A en 
stationary 


counter the approximately 


material of interstellar space. Ino G. 
Westerhout’s opinion, the density of this 


material in’ the neighborhood of Cassi 





opeia A is about 0.2 hydrogen atom per 
| ' | 


cubic centimeter. “Pherefore, if we assume 
that the expanding shell has a mass equal 
to the sun's, its velocity would have been 
reduced by only 10 per cent by the time 
it reached its present two-parsec radius. 
However, Fig. 6 indicates the expan 
sion is not quite symmetrical: ‘The ap 
proaching side of the shell has been de 
celerated more than the receding one. 
Minkowski that the 
side has interstellar 


therefore suggests 


neare! encountered 
material of somewhat greater than average 
density, say 0.8 hydrogen atom per cubic 
centimeter, 

We still have no very satisfactory inte 
pretation of the nearly stationary red 
condensations, Which are fewer in number 
but 50 times more massive than the blue 
Perhaps, as Minkowski 


red ones. pro 


poses, they were originally fast-moving 


fragments that were arrested by collisions 
ri 
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Fig. 4. Sharp red nebulosities in Cassiopeia A show 
hydrogen and nitrogen emission as well as oxygen, 
spectrogram 
strophysical Journal.” 


as this Baade-Minkowski 
Spectra courtesy ‘ 
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indicates. 
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with small dense pockets of matter, con 
10° hydrogen atoms per 
cubic One difficulty is that, 
though we have long known the inter 
there 


taining 10° or 
centimeter. 
nonuniform, 


stellar medium to be 


have been 
“graininess” to the degree required by 
Minkowski’s hypothesis. 

turn to the problem of 


Observa 


no previous indications of 


Let ous now 


Cassiopeia A's radio emission. 


tions of the Crab nebula (Taurus A) have 


established that it) emits light) of two 
kinds. ‘There are bright) filaments that 
have an emission-line spectrum resem 


bling that of ordinary gaseous nebulae. 
In addition, there is an amorphous nebu 
losity giving off highly polarized light: by 
a process known as synchrotron radiation, 
which also produces the radio cmission. 

In Cassiopeia A, we observe at optical 
wave lengths a bright-line spectrum, due 
to excited atoms in the nebula. “There is 
no optical synchrotron radiation. But it 
is reasonable to believe, as Shklovsky and 
others have shown, that the radio cmission 
is in fact caused by the synchrotron effect. 

Ferrestrially, this type of radiation has 
been observed in: darge nuclear accelera 


tors. It is due to very fast — so-called rela 


LIVISLIC clectrons moving in a magnetic 
field. A free electron traveling along a 


straight line at a constant speed produces 
no radiation. However, the electron will 
emit radiation if it is accelerated or de 
celerated, as when it traverses a hyper 
bolic path around a proton or other 
heavy particle. 

When a free clectron moves in a mag 
netic field, with a relatively slow velocity 
along the direction of the field, it) ex- 
periences a disturbance that causes it to 
describe a circular path, in addition to its 
original rectilinear motion, so that the 
orbit becomes a helix. ‘The changing di 
rection is actually an acceleration of the 
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Fig. 5. A diffuse blue-red nebulosity in the field has a spec- 
trum (middle strip) containing only oxygen lines, whose com- 
pound structure indicates internal motions. W. Baade and R. 
Minkowski used the 200-inch Hale telescope for this observation. 

















electron, just as the earth is accelerated 


in its orbit around the sun. 

In the case of the electron, radiation is 
produced, and its frequency can be com- 
puted. This frequency depends only on 
the magnetic field strength (provided the 
electron has a low velocity), so a discrete 


emission line is formed. 


Magnetic fields in interstellar space 
are believed to be very weak. Field 
strengths of 10° gauss have been sug- 


vested from polarization measurements of 
starlight. For that the 
radiation frequency would be 30° cycles 


value, electron’s 


corresponding to a wave 


This would 


per second, 
length of 10,000 kilometers! 
not be observable. 

\n the 


velocity of light through a magnetic field 


electron traveling at nearly 
radiates in an entirely different manner. 


The electron still has a helical trajectory, 


but its radiation is confined to an ex- 
tremely narrow cone whose axis is tan- 
gent to the circular path. Hence the 
emitted radiation sweeps across the ob- 


server at very short intervals every time 
the electron is in the appropriate location 
on its path (Fig. 7). These radiation 
flashes cannot be observed separately; we 
see the integrated effect of many of them, 
which can be interpreted as a combina- 
tion of all the overtones of the original 
frequencies. 

Physical theory thus predicts that in- 
stead of a line the 
will see a continuous spectrum. In 


observer 
the 
case of an electron with an energy of 10 
volts in a 10°%-gauss field, the 
continuum would be intense at a 
frequency of 120 megacycles per second, 
or a wave length of 2.5 meters. Such radio 


Spec trum 


electron 
most 


emissions can be easily observed with ex- 
isting radio telescopes. 


sinall region of the Milky Way occupied 
by Cassiopeia A may be approximately 
uniform, the electrons in it have a wide 
range of velocities and energies. The 
total observed flux from Cassiopeia A is 
the sum of the contributions from all the 
electrons. This flux is proportional to 
the volume of the emitting cloud, to a 
power of the frequency at which obser- 
vations are made, and to a power of the 
magnetic field strength. 

Shklovsky has assumed that the strength 
field the 
nebula expands. At the the 
energies of all its electrons must decrease. 
flux 


of the magnetic decreases as 


same time, 
Thus he deduces that the radiation 
is gradually diminishing, at a rate of two 
per cent per vear if the nebula is 300 
vears old. 

Measuring this change in flux directly 
is difficult, but J. W. Findlay is now at- 
tempting to do so with a large horn an- 
tenna at National Radio Astronomy 
Observatory. Meanwhile, Shklovsky has 
suggested it would be relatively easy to 
detect the decay of Cassiopeia by meas- 
uring the ratio R of the flux from the 
constant source Cygnus A (a pair of col- 
liding galaxies) to the flux of the forme 
source. Only four reliable determinations 
of this were available when the 


Soviet astronomer wrote his recent paper: 


the 


ratio 


Observer Mesacycle Year R 
J. P. Hagen 1,420 1954 0.550 
G. Westerhout 1,390 1956 0.613 
G. B. Field 1.360-1.440 1957 0.629 
P. G. Mezger 1.419 1958 0.613 

The results in the last column are 


somewhat discordant, probably because 
different frequencies and different in- 
struments used. At NRAO, D. S. 
Heeschen has been making 1,420-mega- 
cycle observations of the flux ratio during 


were 
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Fig. 6. R. Minkowski plotted radial-velocity measurements for Cassiopeia A’s 
blue-red nebulosities (left) and red ones (right) to show the expansion in the 
first case. From “Paris Symposium on Radio Astronomy,” R. N. Bracewell. 
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Fig. 7. A fast electron spiraling 

through a magnetic field emits syn- 

chrotron radiation in a narrow cone, 
as explained in the text. 


~r 


radio telescope. His preliminary results, 
tentative as they are. indicate a change of 
about 0.5 per cent annually. His values 
of R tend to be larger than 
those listed above. It is probable, there- 
fore, that the flux of Cassiopeia A is ac- 


somewhat 


tually diminishing, but at a slower rate 
than Shklovsky’s two per cent. Whatever 
the final is certain to 
new light on 


mav be, it 
the 


result 
throw mechanism of 
cosmic synchrotron radiation. 

The question arises whether the as- 
sumptions that underlie Shklovsky’s theory 
These first, that the 
synchrotron 


are, 
actually 


are satisfied. 


radio emission is 
radiation and does not come, for example. 
from plasma oscillation; second, that the 
nebula is expanding with the velocity 
found from optical measurements; third, 
that the magnetic field intensity decreases 
in the manner specified; and fourth, that 
the relativistic (high-speed) electrons were 
injected into the nebula only during the 
early stages of the outburst, and that their 


energy decreases proportionately with 
time as the shell expands. 

Shklovsky believes the first three 
premises are probably correct. The 


fourth is not so certain. In the case of the 
Crab ‘nebula, J. H. Oort and his associates 
have found that new rélativistic electrons 
are probably being fed into the shell even 
at the present time — 900 years after the 
outburst. Possibly, then, the flux decline 
of Cassiopeia A is less rapid than the 
Soviet scientist predicted. 

We do not vet know how to compute 
the radiation flux during the early stages 
of the expansion of the debris from a 
supernova outburst. Shklovsky’s formulas 
lose their validity if the shell’s age is 
less than a century or so. In a general 
way, it is reasonable to expect that the 
synchrotron radiation increases at first, 
attaining its maximum much later than 
the time of greatest visual brightness. 
Afterward, there is a decline in accord- 
ance with Shklovsky’s formula, or some 
modification of it. 

Further, no one knows how soon afte 
a supernova explosion the radio emission 
may become observable. It is possible 
that even ordinary novae, located not too 
become radio 


far from the sun, may 


sources a few decades after they explode. 
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Part of the Corona Borealis cluster of galaxies, as recorded with Lick Observatory’s new 120-inch telescope. A 23-times 

enlargement has been made from N. U. Mayall’s negative, a 30-minute exposure in blue light on June 26, 1960. This 

nest of very faint galaxies, some 400 of them within a full-moon area, is so distant that their spectra show a red shift of 
22,000 kilometers per second. All photographs are courtesy Lick Observatory. 


Lick 120-inch Photographs — IV 


The famous Ring nebula, M57 in 
Lyra, is a luminous bubble of tenuous 
gas, excited to shine by its very hot, 
blue central star. Because this five- 
minute exposure with the 120-inch re- 
flector was made in red light, the cen- 
tral star looks faint, while an other- 
wise inconspicuous - star, seemingly 
within the ring, is accentuated. Dr. 
Mayall took this picture on June 27th 
this year, enlarged here 9.3 times. 


FACING PICTURE: The _ intricate 
beauty of great cosmic nebulosities 
and dark obscuring matter in the Tri- 
fid nebula in Sagittarius is revealed in 
this red-light picture. It is a half-hour 
exposure on 103a-E(2) emulsion with 
an RGI filter, taken by Dr. Mayall on 
June 27, 1960. The enlargement scale 
is 4.4 seconds of arc per millimeter, 
and south is upward. The Trifid is 
M20, located very near the winter 
solstice point of the sky. 
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The Missing Messier Objects 


OweN GINGERICH, Harvard College 


N the famous catalogue of 103 nebu- 
I lae and clusters compiled by Charles 
Messier are several enigmas that’ baf- 
fle many present-day observers. At the 
positions given for the clusters M47 and 
M48, and for the nebulae M91 and M102, 
no objects are found. From time to time 
identifications have been suggested, but 
only recently have some of these discrep- 
ancies been fully explained. 
Che frequently overlooked solution to 
the mystery of the last object was  ac- 


tually published in 1782, only a_ year 
following the last installment of — the 
catalogue: M102 is identical to MIOI, 


the duplication occurring because of an 
error in reading a star chart. Reasons for 
similar errors can now be found enabling 
us, in my opinion, to identify M47 as 
NGC 2422, M48 as NGC 2548, and M91 
as a duplication of M58 (NGC 4579). 

Messier’s catalogue consists of an origi- 
nal list of 45 objects, published in the 
Mémoires of the Académie des Sciences 
in Paris for 1771, and two supplements 
in the French almanac Connaissance des 
Temps for 1783 and for 1784 (published 
in 1780 and 1781). Although Messier had 
observed the first nebula of the list in 
1758, positions of most of the original 45 
were determined during the 
1764. 


objects 
summer ol 





434 Mémoires ve vAcapimie Rovare 

Vers 13° 52’, la Lune qui croit couverte de nuages raves 
deux cones de fumitre fe font formes, un en deflus, & laure 
en deffous de la Lune: celui qui dtoit en deflous doit plus fenfible 
a fa vue fimple que celui qui doit en deflus : les deux fommets 
Goient dans fa méme ligne, & perpendiculaire a Thotizon, comme 
on peut fe voir dans bi figure ci-jointe: ce phénomene a exifté 
Velpace de pluficurs minutes. 





Ob servatory 


Before presenting his memoir to the 
Paris academy, Messier checked many 
previously reported nebulae in order to 
make his list as complete as_ possible. 
The chief lists that had been published 
before 1770 were a brief catalogue of 
five objects by Edmond Halley; a longer 
tabulation by William Derham of Win- 
chester, England, which was_ primarily 
gleaned from Hevelius’ star catalogue 
(Prodromus Astronomiae), and available 
to Messier in a French translation pub- 
lished by P. de Maupertuis in the Paris 
Mémoires for 1734; and the list of south- 
ern nebulae by N. de Lacaille in the 
Mémoires for 1755 (Sky AND ‘TELESCOPE, 
February, 1960, page 207). 

Messier located some of the objects in 


these compilations, but not all. He 
realized that many of them were not 
nebulous when examined with a tele- 


scope, but were mere asterisms. One of 
these, near the stars 74 and 75 Ursae 
Majoris, he listed as No. 40. The descrip- 
tion in the Connaissance des Temps reads: 
“Two faint stars, very near one another 

they can scarcely be distinguished 
with an ordinary refractor of six feet 
jin length]. . It was in searching for 
the nebula which Messier could 
not see, that he has observed these two 


stars.” Thus M40 is not a missing object, 
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CATALOGUE 
DES NEBULEUSES 
—£T 
StS AM AS DOE TOL ES, 


Que fon découvre parmi les Etoiles fixes, 
fur Chorizon de Paris. 


Obfernies & LObfervatoire de la Marine, 


avec differens inflrumens. 
Par M. 


LUSTEURS Aftronomes ont travaillé a fa recherche des 16 Fevrier 
Etoiles nébuleufes, comme Hévélius, Huygens, Derham, re 

Halley, Chefeaux, Abbé de fa Caille, & en dernier lieu M. le 
Gentil: d'autres Aftronomes en ont découvert par hafard, foit en 
travaillant Ala détermination du lieu des Etoiles pour en former 
des Catalogues, foit en obfervant le cours des Comites : plufieurs 
de ces Aftronomes n’ont fait que les indiquer dans les conftella- 
tions of elles fe trouvoient , fans en donner les pofitions exactes 
& une defcription déuillée. 

Jai entrepris cet ouvrage en 1764, foit en obfervant celles 
qui ctoient deja connues, foit en en recherchant d'autres qui 
avoient échappé aux Aftronomes depuis l'invention des lunettes : 
ce travail quia été long & pénible me met en cat de donner 
avjourd’hui a {Académie un catalogue plus complet, plus précis 
& plus dewillé des Etoiles nébuleules, ouvrage qui manquoit 
peut-ctre a 1 Aftronomie. 

La Comite de 1758, le 28 Aoit, ctoit entre les cornes du 
Tuureau, je découvris au-deffus de la Corne miéridionale, & & 
peu de diftance de 'Esoile & de cette conftellation , une lumiére 

ii ij 


MESSIER. 


The first part of Charles Messier’s catalogue of nebulae and clusters was printed 
in the memoirs of the French Royal Academy of Sciences for 1771. 
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although it is frequently omitted from 
contemporary catalogues. 

The first two real puzzlers in the list, 
M47 and M48, were recorded on February 
19, 1771, along with the clusters M46 and 
M49. These objects begin the first sup- 
plement to Messier’s original list. The 
descriptions of M46-48, translated from 
this supplement in the Connaissance des 
Temps tor 1783, are: 


46. 7 31" 1? 419072 
Cluster of very faint stars, between 
the head of the Great Dog and the 
two hind feet of the Unicorn, lo- 
cated by comparing this cluster with 
the 6th-magnitude star 2 Navis (ac- 
cording to Flamsteed); these stars 
can be seen only with a good re- 
fractor; the cluster contains a little 
nebulosity. 

47. 7° 44™ 16*, —14° 50” 08” 
Cluster of stars a short distance 
from the preceding; the stars are 
brighter; the middle of the cluster 
was compared with the same star, 
2 Navis. The cluster contains no 
nebulosity. 

48. 8" 02™ 24*, —1° 16’ 42” 
Cluster of very faint stars, without 
nebulosity; this cluster is a short 
distance from the three stars that 
form the beginning of the Unicorn’s 
tail. 


The position given for M47 falls in a 
comparatively empty part of a rich Milky 
Way region. By successive copying, this 
spurious position received the number 
NGC 2478, although no astronomer since 
Messier was able to confirm the observa- 
tion. There is, however, a fine cluster 
in this region, brighter than M46 and so 
close to it that Messier could hardly have 
overlooked it. This cluster, NGC 2422, 
was identified as M47 by Oswald ‘Thomas 
in his Astronomie (1934). 

More explicit reasons for this identi- 
fication were given independently last 
year by T. F. Morris, a member of the 
Messier Club of the Royal Astronomical 
Society of Canada’s Montreal Centre. Dr. 
Morris suggested that an error in signs in 
the differences between M47 and_ the 
comparison star could account for the 
position. 

Messier determined the declination of 
a nebula or cluster by measuring the 
difference between the object and a com- 
parison star of known declination. The 
right ascension could be found by re- 
cording the times at which the object 
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M46 (right) and NGC 2422 (lower left), photographed by the Palomar 48-inch Schmidt camera. South is at the top in this 


reproduction, corresponding to the view in an inverting telescope. The width of the picture is slightly over two degrees. 
Both of these objects are open clusters; M46 is classed as fairly rich, the other as loose. According to the author, M47 is 
NGC 2422, the catalogue position given by Messier being in error (see chart below). 


a iny 


and the star drifted across a central 
wire in his telescope’s field; the time 
interval gives the difference in right ascen- 
sion. ‘The differences between Messier’s 
1770 position for M47 and _ his stated 
comparison star, 2 Navis (now 2 Puppis). 
if applied with opposite signs, lead to 
NGC 2422. Clearly, Messier made a mis- 
take in computation! 

\lthough the circumstances of M48 
are not as obvious, only one cluster of 
the size and brightness likely to be re- 
corded by Messier is found in the region 
near “the three stars that form the be- 
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ginning of the Unicorn’s tail” (Zeta, 27, 
and 28 Monocerotis). Dr. Morris has 
pointed out that this cluster, NGC 2548, 
has the same right ascension as the po- 
sition given for M48. (Allowance must, 
of course, be made for precession in com- 
paring Messier’s figures with modern po- 
sitions.) 

The declinations disagree by about five 
Since no conspicuous star is 
degrees away in declination, 


degrees. 
91 


9° 


located 
we cannot account for this position by 
another error in sign. It seems unlikely 
that the comparison star was misidenti- 
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fied, since the right ascension is probably 
correct. Messier did not publish the 
name of the star used, and his original 
records are apparently no longer extant. 
I have examined all of his observing 
books preserved at the Paris Observatory, 
but none are included from this period. 

Thus, a careful survey of the region 
described by Messier leads to the con- 
clusion that NGC 2548 is the cluster the 
French observer intended as his 48th 
object, for lack of any other cluster 
nearby that fits the description. 

The next mystery in the list is M91, 
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These three charts show the fields of the missing Messier objects. The catalogue position of M47 is marked with an X in 
the first map, as are those of M48 and M91 in the second and third. Adapted from the Skalnate Pleso atlas. 
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This section from one of Messier’s comet charts in the memoirs of the Paris 
academy shows the nebulae he discovered in the Coma-Virgo region. 


a nebula first recorded by Messier in the 
second supplement to his catalogue, pub- 
lished in 1781. M91 was the last of a 
group of eight nebulae observed on the 
night of March 18, 1781, in the confus- 
ingly rich Coma-Virgo region. In the 
same area two years earlier, Messier had 
measured the positions of M58, M59, and 
M60. His attention was recalled to this 
remarkable part of the sky by his col- 
league, Pierre Méchain, who was the first 
to appreciate the abundance of nebulae 
there. About a month after measuring 
the eight additional objects, he measured 
three more, M98, M99, and M100, on 
April 13, 1781. 

Thirteen of Messier’s 14 nebulae in 
this region are easily identified, but M91 
cannot be found. Is it NGC 4571, as the 
New General Catalogue suggests? Photo- 
graphs show that this galaxy is much 
too faint for Messier’s small telescopes. 
Inspection of Palomar Sky Survey photo- 
graphs shows that Messier was astonish- 
ingly successful in locating all the bright 
galaxies in this area, while he invariably 
missed the fainter ones. There is simply 
no bright nebula omitted by Messier that 
could conceivably be identified with M91. 

We look in vain at Messier’s descrip- 
tion of his 91st object for further clues: 
89. 12" 24™ 38%, 413° 467 49” 

Nebula without stars, in Virgo, a 
short distance from and on the 
parallel of declination of the nebu- 
la reported above, No. 87. Its light 
is extremely weak and faint, and it 
is not possible to detect it without 
difficulty. 
90. 12" 25™ 48°, +14° 22’ 50” 

Nebula without stars, in Virgo; its 


light is as faint as the preceding, 


No. 89. 
91. 12° 26™ 28*, +14° 57’ 06” 
Nebula without stars, in Virgo, 


above the preceding, No. 90; its light 
is still fainter than that above. 


Could this object have been a comet, 
as H. Shapley and Helen Davis suggested? 
Possibly, but I believe that another ex- 
planation is more likely. In each of Mes- 
sier’s three groups of nebulae recorded in 
the Coma-Virgo region, the listing pro- 
ceeds in order of right ascension. One 
can imagine Messier using a technique 


NGC 2548 is the 
cluster the author be- 
lieves to be Messier’s 
48th object. It is de- 
picted here on a 
Palomar Observatory 
Schmidt plate, the 
field being a degree 
wide, with south at 
the top. According 
to A. Wallenquist, 
this galactic cluster 
contains 56 © stars 
brighter than magni- 
tude 12.7 and is 
about 1,600 light- 
years distant. 
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frequently employed by amateur ob- 
servers today. Quite probably he scanned 
the sky along a north-south line, letting 
the diurnal motion of the heavens slowly 
carry the more easterly stars into his 
telescope’s field of view for the next sweep. 
In this way he could detect the nebulae 
one after the other, and by timing thei 
transits across a central wire, he could 
compute their right ascensions. 

If this were the case, M91 would be 
properly identified with the next nebula 
east of M90 to be caught in the north- 
south sweeps in declination. Not  sur- 
prisingly, there is a bright nebula with 
a right almost exactly the 
same as M9I’s — the nebula Messier had 
recorded two years earlier as M58. Fur- 
thermore, the difference in declination is 
about two degrees. ‘The comparison star 
used for these nebulae is not known, but 
presumably Messier determined the decli- 
nations by differences, rather than di- 
rectly from a circle. ‘These objects are so 
faint and diffuse that Messier must have 
experienced difficulty in getting precise 
positions. Considering this uncertainty, 
it is possible that the error in declination 
could have been exactly two degrees, and 
thus be accountable as a simple mistake 
in the reduction of the observations. 

Although the evidence is circumstantial, 
I believe we can reasonably assume that 
the listing of M91 has resulted from a 
duplicate observation of M58. 

Only for M102, another missing nebu- 
la, can the mystery be solved with com- 
plete certainty. Soon after the publica- 
tion of the second supplement to Messier’s 
catalogue, which included M102, Méchain 
sent a correction to J. Bernoulli in Berlin, 
explaining that M102 was identical to 
M101. The confusion had resulted from 
an error in his star chart. Méchain’s 
letter was translated into German and 


ascension 














printed in the Berliner Astronomisches 
Jahrbuch for 1786. The real puzzle here 
is why this letter was overlooked by so 
many astronomers for so long. 

In 1877, E. Holden included a refer- 
ence to Méchain’s letter in his useful 
Index Catalogue of Books and Memoirs 
Relating to Nebulae and Clusters. The 
correction is mentioned even more ex- 
plicitly by G. Bigourdan in his thorough 
analysis of old discoveries of nebulae in 
Observations, 1907, of the Annales of the 
Paris Observatory (published in 1917). 
Nevertheless, other investigators of Mes- 
sier’s catalogue seemed unaware of the 
correction until 1947, when Helen S. 
Hogg published Méchain’s letter in the 
Journal of the Royal Astronomical So- 
ciety of Canada. The original French 
text is found in the Histoire of the 
Berlin academy for 1782, and has been 
overlooked even longer than its German 
translation. 

We have now that, of the 103 
objects in the original Messier memoir 
and its supplements, two are duplications 
and a third, M40, is a asterism. 
Thus, exactly 100 nebulae and clusters 
constitute the Messier catalogue. 

Méchain included, in his letter that 
rectified the M102 error, an account of 
six additional objects, two of which had 


seen 


mere 


M101 is a beautiful spiral galaxy of type Sc in Ursa Major. In a letter to J. 
Bernoulli, P. Mechain pointed out that this object and M102 were identical. 
This photograph was taken with the Lick 36-inch Crossley reflector in 1899. 


been briefly noted in Messier’s descrip- 
tion of M97. This list is sometimes con- 
sidered as a third supplement, and the 
objects have been numbered by C. Flam- 


marion, Dr. Hogg, and myself. If Meé- 
chain’s numbers 104 to 109 are included, 
then the clusters and nebulae in the 
Messier-Méchain catalogue total 106. 


The bright galaxy above and to the left of center is M58, in the Coma-Virgo region of the sky where galaxies abound. 
Owen Gingerich believes M91 was actually a duplicate observation of M58. At the far right is bright M89, while about 
14 inches below and to its left are images of two other galaxies. M58 is a barred spiral of type SBc, and M839 is an el- 
liptical system. Two other spirals are the “Siamese twins,” NGC 4567 and 4568, at the lower left, an inch away from an 
elliptical galaxy. This picture is enlarged from a 74-minute exposure made in 1947 with Harvard Observatory’s 24-inch 
Jewett Schmidt camera. The field is about two degrees wide, with north to the right. A much larger portion of the orig- 
inal plate was reproduced on page 150 of the February, 1955, issue of this magazine. 
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Echo I over Florida on August 14th, 
in a three-minute exposure beginning 
at 9:08 p.m. Eastern standard time, 
by T. Ferris, Key Biscayne Astronom- 
ical Association. Clouds caused fading. 


Ecuo | 


HE brightest artificial satellite yet 

launched, Echo I 
usually wide public interest. Despite its 
thousand-mile orbital height, the 100-foot 


Ist-magnitude 


has attracted un- 


aluminized balloon rivals 


Passing near Cassiopeia on August 16t 
p-m. EST by P. Donaldson, Arlington, 


OBSERVING THE SATELLITES 


stars, catching the attention of even casual 
watchers. 

Sent up from Cape Canaveral on Au- 
12th at 8:39:43 UT, Echo I is the 
first inflatable structure to go into orbit. 
Three earlier attempts with smaller bal- 
loons had miscarried, as well as a full- 
scale try on May 13th. The Shotput series 
of five firings of 100-foot balloons from 
Wallops Island, Virginia, was intended 
only as inflation tests; while an altitude 
of 225 miles was reached, orbital velocity 


gust 


was not sought. 

The Delta launching vehicle for Echo 
was designed for interim use while more 
powerful rockets are being developed. Its 
first stage is a 50-ton Douglas Thor IRBM, 
which burns kerosene and liquid oxygen 
to develop about 150,000 pounds of thrust, 
Its 
Bell radio guidance system is carried in 


powered flight lasting 160 seconds. 


the second stage. 

The Aerojet-General AJ 10-118 engine 
of the latter ignites almost immediately 
after the first stage has separated. With 
its liquid fuel, the second stage weighs 
00 


lasts 


furnishes some 7,! 
pounds ol flight 
115 seconds, and is ended on radio 


over two tons and 


thrust. Powered 
about 
command. 

During the 15 minutes of upward coast- 
ing that follow, the vehicle rises to an 
altitude of 800 miles, about 2,300 miles 
downrange (southeast) from Cape Canav- 
eral. The third stage, an Allegany ABL- 
248 solid-propellant rocket, is fired after 
the assembly is given a stabilizing spin of 


Echo I was photographed at 11:47 


Massachusetts. The bright stars slightly 


left of center form the familiar constellation in this one-minute exposure. 


200 Sky AND TELEscopE, October, 1960 


Paul Roques took this picture on 
August 16th, at 3:55 UT, at Griffith 
Observatory in California. He _be- 
lieves it shows irregular reflections 
from Echo I’s distorted surface. 


120 revolutions per minute. This 500- 
pound rocket furnishes 3,000 pounds of 
thrust and burns for 40 seconds. ‘Then, 
after the payload is separated, a tumble 
rocket is fired to alter the course of the 
third stage, to prevent a collision. 

At this point during the August Echo 
shot, the payload was over the Atlantic 
Ocean, in latitude 7° north, longitude 
43° west. ‘The hemi- 
spheres that contained the plastic enve- 


two magnesium 


lope were parted by a shaped charge, and 
the balloon began to inflate, under the 
pressure of the traces of air within it. 
The balloon itself was made of 82 gores 
of du Pont Mylar plastic, only 0.0005 inch 
thick (half the thickness of the cellophane 
wrapping of a pack of cigarettes). 


This plastic bag, 
was coated with a 
aluminum, 


weighing 132 pounds, 
0.000007-inch layer of 
reflectivity of 98 
frequencies up to sev- 


giving a 
per cent for radio 
eral thousand megacycles. This coating 
weighed only four pounds. 

Dusted inside the envelope before it 
was folded accordion-fashion within its 
container were 10 pounds of benzoic acid 
and 20 pounds of anthraquinone. Warmed 
by continuous sunlight in which the satel- 










lite was bathed during its first 12 days in 
orbit, the powders sublimed, giving an 
internal pressure of 0.00004 pound per 
square inch. This was enough to keep 
the balloon distended against exterior air 
pressure and solar radiation pressure. 
Later, however, when the satellite began 
spending part of each revolution inside 
the earth’s shadow, the internal tempera- 
ture would drop so low that the vapors 
would temporarily condense. 

A major problem is posed by leakage 
from meteorite punctures. According to 
scientists of the National Aeronautics and 
Space Administration, about 1.4 square 
inches of perforation would be expected 
each day, on the average. During the first 
days aloft, when the earth was carrying 
the satellite with it through the Perseid 
meteor swarm, the rate may have been 
six times greater. ‘The anthraquinone had 
been added to provide makeup gas, in 
order to balance these leakages. 

On the balloon’s surface, two tiny track- 
ing transmitters are attached at opposite 
ends of a diameter. Operating at 107.94 
megacycles, each transmits 10 milliwatts 
of power, obtained from solar cells. They 
are interconnected by a printed circuit 
on the surface of the sphere. 

As told on page 222 of Sky AND TELE- 
scoPpE for February, 1960, the principal 
use of the Echo satellite is in radio com- 
munications experiments, in which reflec- 
tion from the 100-foot sphere is used to 
relay signals beyond the curve of the 
earth. The expected performance has 
been attained to within a few decibels. 
A great variety of tests, both by official 
contractors and volunteer groups, are now 
being conducted with many types of com- 
munications equipment, for measuring 
the amplitude, frequency shift, phase, and 
polarization of the reflected signals. 

Because of its vast size and light weight, 
Echo I’s motion is providing a much more 
sensitive measure of atmospheric drag than 
a conventional satellite could. Thus, the 
balloon can be expected to give valuable 
information on atmospheric density at 
the 1,000-mile level. Even the pressure of 
sunlight has an observable effect on the 
orbital motion of Echo I, lowering its 


The major components of the three- 
stage Delta launch vehicle used to put 
Echo I in orbit. National Aeronautics 
and Space Administration drawing. 
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perigee height by 1} miles per day in 
late August. This is in agreement with 
theoretical predictions. 

According to Space Track, on August 
3lst the orbital period of the Echo I bal- 
loon (1960:1) was 118.2 minutes, and the 
height varied between 1,057 miles at 
apogee and 937 miles at perigee. For 
1960:2, the third-stage rocket, the corre- 
sponding figures are 118.0 minutes, 1031 
and 950 miles. The two orbits are in- 
clined 47.20 and 47.28 degrees, respec- 
tively, to the earth’s equator. 


R. E. Cox, O’Fallon, 
Missouri, recorded two 
successive passages of 
the Echo I satellite on 
the night of August 21- 
22. The five-hour ex- 
posure with a 50-mm. 
Xenon f/1.9 lens was 
begun at 10:15 p.m. 
Central daylight time. 
The 11 p.m. passage 
(upper one at the left) 
and the | a.m. passage 
show the effect of the 
earth’s rotation upon 
apparent paths of the 
satellite. Intermittent 
light clouds late in the 
exposure caused the star 
trails to become broken. 
The bright image at 
bottom center is Polaris, 
and the stars of Draco 
and Cepheus are above. 
A faint meteor trail was 
recorded on the original 
negative, to the right of 
the pole star. 
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RECOVERY FROM ORBIT 


AY IMPORTANT OBJECTIVE that 
had often eluded success was attained 
three times within the span of a few days, 
when the United States recovered two 
Discoverer capsules from orbit on August 
12th and 19th, and Russia brought down 
safely a cabin with living animals on 
August 20th. This rapid succession of 
achievements, together with the launch- 
ing on August 12th of the brightest arti- 
ficial satellite so far, Echo I, made this 
month one of the most exciting to date in 
the space age. 

In 12 earlier Discoverer shots, seven at- 
tempts to place a satellite into orbit are 
officially counted as successful. In five in- 
stances, the capsule was separated from 
the satellite, as shown by telemetered 
data, but no recovery was made by the 
United States. In the Discoverer II ex- 
periment, the descending parachute was 
observed over Spitzbergen, but neither 
Norwegian nor U. S. Air Force teams 
could find the capsule. 

The capsule from Discoverer V remains 
in orbit around the earth, having been 
wrongly oriented when its retro-rocket 
fired. More recently, a similar mishap pre- 
vented recovery by Soviet technicians of 
the cabin of Sputnik IV, which also con- 
tinues to circle the earth. These many 
failures emphasize the difficulty of the 
recovery problem, especially for the Dis- 
coverer program, where the relatively 
small Thor IRBM booster greatly limits 
the weight of equipment that can be car- 
ried to facilitate recovery operations. 


Discoverer XIII was launched from 
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Vandenberg Air Force Base, in California, 
on August 10th at 20:37:54 Universal 
time. Low fog over the base required 
the use of a new radar system for tracking 
the first few miles of powered flight. The 
Agena second stage went into a 94.]1- 
minute orbit, inclined 82.85 degrees to 
the earth’s equator. Its payload was a re- 
entry capsule weighing 350 pounds. 

During its 17th revolution, on August 
11th at 23:13 UT, the Agena was traveling 
southward toward the Bering Sea, at a 
height of about 200 miles over latitude 
70° north, longitude 176° west. At that 
time, a radio signal transmitted from Ko- 
diak, Alaska, fired the explosive bolts hold- 
ing the capsule, permitting its separation. 

Inside the capsule were some 100 
pounds of monitoring equipment, intend- 
ed to aid in the diagnosis of recovery 
problems. This apparatus recorded and 
telemetered events beginning with the 
ejection of the capsule from the Agena, 
and the former’s subsequent spinup to 
one revolution per second by a system 
of cold gas jets. Then the retro-rocket 
fired, and the gas jets oriented the capsule 
so that its ablative heat shield would take 
the brunt of aerodynamic heating during 
re-entry into the denser atmospheric layers. 

The telemetered signals were blacked 
out for a couple of minutes as the cap- 
sule generated ionization along its path 
from 75 to 25 miles above the earth's 
surface. At that time, the temperature of 
the nose cone was rising toward 4,000° 
Fahrenheit, and the deceleration force 
may have amounted to 15 times gravity. 

Later, the spent retro-rocket and the 
heat shield were jettisoned, and a quanti- 
ty of aluminum tinsel was ejected to aid 
radar tracking. Finally, the 30-pound 
parachute opened at an altitude of about 
10 miles, to lower the capsule, now weigh- 
ing 120 pounds, through the denser tropo- 
sphere. 

High clouds hampered the lookout by 
aircraft circling over the Pacific, as the 
capsule drifted down to the sea, about 
300 miles northwest of Hawaii. But its 
radios were operating, and its progress 





was tracked from land, ship, and plane. 
At about 0:05 UT on August 12th, the 
floating capsule was first spotted from a 
C-119 Flying Boxcar, which summoned 
one of the recovery ships to the area. 
The latter dispatched a helicopter carry- 
ing a Navy frogman, who was able to 
attach a cable to the capsule at about 
2:15 UT. Subsequently, it was flown to 
Hawaii and to California for study, be- 
fore going on public display in Washing- 
ton, D. C. 

The second stage of Discoverer XIII re- 
mains in orbit as 19609. On August 3lst, 
its period amounted to 93.4 minutes, with 
an apogee height of 392 miles and a peri- 
gee of 153 miles, according to Space 
Track. 

The fourteenth Discoverer, similar in 
most respects to XIII, was launched on 
August 18th at 19:58:01 UT. The Agena 
second stage became artificial satellite 
1960x, with an orbital inclination of 79.67 
degrees and an initial period of approxi- 
mately 94.5 minutes. Its orbit was more 
eccentric than Discoverer XIII’s, and 
perigee height was only about 112 miles. 

Shortly after the Agena went into orbit, 
a wobble developed, and for a time it was 
feared that the satellite’s supply of high- 
pressure gas would be exhausted before 
the vehicle’s orientation could be stabi- 
lized. Actually, enough gas was left to 
reorient the Agena for capsule ejection. 

This time, also, the recovery sequence 
was begun during the 17th revolution, 
but relatively later in it, so the capsule 
came down farther south, some 300 miles 
south-southwest of Hawaii. Again, C-119 
aircraft were circling the recovery area, 
and the crew of one plane heard signals 
from the radio beacon of the re-entering 
capsule at 22:53 UT. Thirteen minutes 
later, flying at 8,500 feet, this plane on 
the third try successfully snared the de- 
scending parachute, with a grappling hook 
attached to a trapezelike recovery rig. 

The Discoverer XIV capsule carried a 
payload differing from its predecessor's. 
It included experimental equipment for 
the Midas and Samos satellite systems, 


Left: This picture, 
taken from the C-119 
recovery plane, shows 
the grappling equip- 
ment just missing the 
parachuting Discoverer 
XIV _ recovery capsule 
on the second try to 
snatch it in mid-air. 


Right: The 
third try is shown here. 
A grappling hook has 
secured the capsule and 
its parachute, and a 
winch aboard the air- 
plane is slowly reeling in 
the equipment to com- 
plete the recovery op- 
eration. U. S. Air Force 
photographs. 


202 Sxy anv TELEscope, October, 1960 


successful 





which are intended for detecting missile 
launchings and for photographic recon- 
naissance, respectively. 

To assist the Navy’s Transit navigation 
program, the Discoverer XIV satellite car- 
ried a 10-pound tracking experiment, con- 
sisting of a Doppler beacon and external 
lights. Four Baker-Nunn cameras of the 
Smithsonian Astrophysical Observatory — 
at Villa Dolores, Argentina; Curacao, 
Netherlands West Indies; Jupiter, Florida; 
and Maui, Hawaii — successfully photo- 
graphed these lights on August 19th. This 
was the first time that an artificial satellite 
had ever been observed optically except 
by reflected sunlight (or when on its final 
plunge to earth). 

By the last day of August, the period 
ot 1960« had decreased to 93.0 minutes, 
according to a Space Track announce- 
ment. The apogee and perigee were then 
407 and 111 miles, respectively. 

Only a few hours after Discoverer XIV 
was sent aloft, a Soviet announcement 
told of the launching of 1960)1, a 10,140- 
pound spaceship carrying live animals and 
plants. No indication of the time or place 
of launching was given. At an unstated 
time on August 20th, during its 18th revo- 
lution, the massive vehicle was successfully 
returned to earth. Remaining in orbit 
was 1960)2, the final stage of the rocket. 

Few details are known of this achieve- 
ment. From statements in the Soviet press, 
this vehicle resembles the one launched 
on May 15, 1960. In western countries, 
the name Sputnik V is widely used for 
this latest short-lived satellite. 

Its most publicized passengers were the 
two dogs Strelka and Belka, specially 
trained to meet the conditions of space 
travel. Also carried were many mice and 
rats, fruit flies and possibly other insects, 
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and seeds of maize, wheat, and peas. In 
addition, there were biological prepara- 
tions of chlorella cells, fungi, bacilli of 
several kinds, bacteriophages, skin sec- 
tions, cancer cells, and desoxynucleic acid. 

This varied collection should give much 
information about the effects of the space 
environment on living organisms. Though 
high-altitude rockets have been used for 
biological experiments, and Sputnik II 
carried the dog Laika aloft, the new speci- 
mens are the first survivors of an orbital 
trip that are available for subsequent 
laboratory study. 

During the flight of Sputnik V, its two 
dogs were observed by television, and 
their respiration, heart rate, blood pres- 
sure, and electrocardiograms were moni- 
tored. Telemetered data showed that the 
spaceship cabin maintained suitable levels 
of temperature, air pressure and composi- 
tion, and humidity. 

Geophysical investigations were also 
carried out with the aid of Sputnik V. 
Ultraviolet and X-ray radiation from the 
sun were measured, together with cosmic 
ray dosage, and details of the cosmic ray 
spectrum. 

Sputnik V traveled in an orbit in- 
clined 64.9 degrees to the earth’s equator, 
with a period of about 90.7 minutes, ac- 


cording to Space Track. Soviet scientists 
state that its orbit was the most nearly 
circular of any artificial satellite to date, 
with a height of approximately 200 miles 
above the earth’s equator. 

Practically no detailed information is 


The recovery gear and 
parachute used in the 
Discoverer XIII flight 
test, photographed prior 
to its installation in the 
Agena vehicle launched 
on August 10th from 
Vandenberg Air Force 
Base in California. In 
addition to a radio bea- 
con, flashing lights were 
included to aid air and 
surface recovery opera- 
tions. U. S. Air Force 
photograph. 


available about the recovery. One press 
report states that the spaceship and its 
ejected cabin landed separately, the latter 
only seven miles from the predicted spot. 
Some accounts indicated that the ship 
came down on land. If so, it appears that 





UESTIONS«.. 


FROM THE S+T MAILBAG 





Q. Why do some telescopes give col- 
ored images of the moon and bright stars? 

A. Because they have the optical de- 
fect known as chromatic aberration, il- 
lustrated by the failure of a simple lens 
to bring light of different colors to the 
same focus. A standard refractor’s two- 
element objective glass always introduces 
some color effect, but a three-element ob- 
jective can be made practically free of 
color — hence, it is called apochromatic. 
In an optical system employing only mir- 
rors, there is no chromatic aberration. 

Q. Why are some of the extended neb- 
ulosities in the sky observable only by 
photography? 

A. Because they are too faint to be 
seen by the visual observer, whose eye 
cannot add up the impressions it receives 
over an interval of time. The very weak 
images are built up, however, during a 
long-exposure photograph. 

Q. How bright will Encke’s comet be- 
come on its next return? 

A. When brightest, around the date of 
perihelion (February 5, 1961), this comet 
will be too nearly in line with the sun to 
be observed. In mid-January, the comet 
will be about magnitude 8, in Aquarius; 
in mid-February, magnitude 6 in south- 
ern Capricornus. 


Q. How often do transits of Mercury 
across the sun’s disk occur? 
A. About 14 times each century, on 


the average. The next one is on Novem- 
ber 7th of this year and will be visible in 
the United States (see page 214). 


Q. At what rate are new variable stars 
being discovered nowadays? 

A. Between 100 and 200 in a typical 
year, mostly through photographic search- 
es at German and Russian observatories. 


Q. How rapidly is meteoric dust ac- 
cumulating on the moon’s surface? 

A. About one gram per square centi- 
meter in 100 million years, according to 
a recent estimate by E. Opik. 


Q. I am considering building a con- 
crete platform on which to use my port- 
able telescope. Is there a drawback to 
this? 

A. Yes; with higher powers, such as are 
employed on the moon and planets, im- 
age quality may be poorer than if the 
same telescope were standing on grass. 
During evening hours, air currents rise 
from the sun-warmed concrete; they are 
absent over grass. 


Q. During an eclipse of the moon, why 
are the times of full moon and mid- 
eclipse usually not the same? 

A. Lunar eclipses occur when the 
moon is near one of its nodes, and thus 
moving at an angle of about five degrees 
to the ecliptic. Hence, unless the eclipse 
is perfectly central, the moment when the 
moon is nearest the center of the earth’s 
shadow (mid-eclipse) is not the same as 
that when the moon is exactly 180 de- 
grees of celestial longitude from the sun 


(full moon). 
W.E.S. 


within an interval of only about 10 days, 

successful satellite recoveries were made 
from water, air, and land. 

MARSHALL MELIN 

Research Station for Satellite Observation 

P. O. Box 4, Cambridge 38, Mass. 








LIGHT-BEAM AMPLIFIER 

A new solid-state electronic device, 
smaller than a water tumbler and con- 
taining a synthetic ruby as its heart, is 
the means by which American scientists 
have succeeded in amplifying a beam of 
light into a concentrated coherent source 
brighter than the center of the sun. 
Theodore H. Maiman, Hughes Aircraft 
Co., has disclosed the essential steps in 
the operation of the laser, a coined word 
for “light amplification by stimulated 
emission of radiation.” 

A high-temperature light source irradi- 
ates the ruby crystal, which absorbs energy 
over a broad band of frequencies. The 
ruby atoms are excited, and remain in 
this state until an optical resonator 
stimulates them to emit together a beam 
of very narrow wave length at 6943 ang- 
stroms. In theory, this radiation can be 
a million times more nearly monochro- 
matic than that of a mercury or neon 
spectral line. 

Such coherent light is radiated in an 
almost perfectly parallel beam, and there- 
fore may be focused to a small spot; it 
does not diverge and diffuse as do beams 
from ordinary light sources. The bundle 
of rays could illuminate an area less than 
10 miles wide if projected to the surface 
of the moon, according to Dr. Maiman. 
In comparison, a conventional spotlight 
would illuminate a width of 25,000 miles 
were it projected to the same distance. 

The laser opens a new domain in scien- 
tific research and communications. The 
light beam of high effective temperature 
may be used to examine properties of 
matter and to vaporize individual parts 
of bacteria and other microorganisms. 
The possibilities for communication di- 
rected along such narrow intense beams 
are especially good in space, where there 
is no atmosphere to absorb or scatter the 
radiation. 
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The 11th annual convention of the Western Amateur Astronomers at San Jose, California, on August 27-28, 1960. 


Convention at San Jose 


ALAN McCrure, Los Angeles Astronomical Society 


Convention delegates line up for a view of Jupiter through the 36-inch 
refractor at Lick Observatory. Photograph by Alan McClure. 
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BOUT 300 amateurs from as far as 

Hawaii and Cuba attended the 

llth annual convention of the 
Western Amateur Astronomers on August 
25-27 at San Jose, California. Our hosts 
were the San Jose Amateur Astronomers 
and the Peninsula Astronomical Society, 
with Walter J. Krumm serving as general 
chairman. 

Preceding the WAA sessions, all-day 
meetings were held by the Western Moon- 
watch, on August 23rd, and the Associa- 
tion of Lunar and Planetary Observers, 
on the 24th. Mrs. Vi Hefferan, of the 
Albuquerque, New Mexico, high school 
Moonwatch team, told of that group’s ac- 
tivities and the interest in science this has 
created among the students. She stated 
that the team has obtained excellent fi- 
nancial support from local individuals 
and business firms. 

There were 18 papers at the ALPO 
session. Dr. Dinsmore Alter, former di- 
rector of the Griffith Observatory and 
Planetarium, discussed the capture the- 
ory of the moon’s origin, showing how 
tidal forces associated with such a process 
would result in many maria being formed 
on the lunar side nearest the earth. 

The San Jose municipal auditorium was 
the setting for the WAA sessions. After 
the preliminary ceremonies, Leif A. Rob- 
inson, Los Angeles, gave suggestions for 
amateur observations by photography and 
other techniques, in addition to drawing. 
Gains in the rapid exchange of satellite 
information since the formation of the 
Western Satellite Research Network in 
1959 were described by Arthur Leonard. 
Observing efficiency has been increased, 
and the labor of searching for new or 
lost objects has been cut. 

Thursday’s main speaker was H. Julian 
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The right-hand half of the picture that begins on 


\llen, assistant director of the Ames Re- 
search Center, who discussed the physics 
of meteors, Comparing the behavior and 
physical properties of iron and _ stony 
meteors. Movies were shown of labora- 
tory tests, with frozen pellets of oil and 
acetone in supersonic tunnels, that pro- 
duced markings similar to those found on 
the respective types of meteorites. ‘That 
afternoon there was a field trip to the 
center, a division of the National Aero- 
nautics and Space Administration, at 
Moffett Air Force Base, where delegates 
inspected the huge wind tunnels and 
other installations. 

In the evening, a picnic supper was 
held at Lick Observatory atop Mt. Hamil- 
ton (see front cover). ‘The new 120-inch 
reflector and the 20-inch Carnegie astro- 
graph were visited. As dusk approached, 
the 36- and 12-inch refractors were made 
available for viewing celestial objects. 
Dr. A. E. Whitford, the observatory’s new 
director, guided a number of tours and 
was on hand until nearly midnight to 
answer Our many questions. 

David L. Webster of Palo Alto opened 
Friday’s session with a_ discussion — of 
different materials that would produce 
bright rays on the moon's surface. Refer- 
ence was made to the hairlike volcanic 
glass called Pele’s hair. A multiple-eye- 
piece Moonwatch telescope which mini- 
mizes the number of instruments re- 
quired by a team was described by Jack 
\. Borde of Concord. Excellent time- 
lapse pictures of solar prominences and 
flares taken at the Lockheed Solar Ob- 
servatory were shown by George Carroll. 
The observatory has discovered that if the 
H-alpha filter passband is shifted toward 
the blue about one angstrom, a dark 
surge precedes a flare in about 40 per cent 
of the cases. 

The first Morrison lecture was on radio 
astronomy at Stanford University, by Dr. 
Govinda Swarup. He told of the 14-acre 
rhombic antenna that was used to bounce 
a radar echo off the sun last spring. After 
lunch, the delegates motored by bus to 





the Stanford radio research installation, 
where Dr. Swarup showed us the 375-foot 
cross being employed in the 9-centimeter 
range for solar studies, as well as the 
huge yagi array, which covers hundreds 
of acres. 

\ huge crowd attended the public star 
party on Friday evening at the Santa 
Clara County Fairground. We brought 
telescopes ranging from exotic types to 
a “plumber’s nightmare.” 

The final day opened with a descrip- 
tion of a 10-inch reflector-corrector tele- 
scope by S. Neuman of Palo Alto. Photo- 
graphs were shown by Don Cone of the 
re-entry of an Atlas missile nose section, 
taken when he happened by chance to 
view this phenomenon while flying from 








the opposite page. Group photograph courtesy Joseph A. Marchisella. 


Tokyo to Wake Island. Robert Samples, 
Denver, Colorado, illustrated his talk on 
the evolution of the earth and sun with 
color slides of his beautiful paintings. 
The breathtaking color movies of Jupiter, 
Saturn, and Mars, obtained with the 60- 
inch Mount Wilson reflector by Robert 
Leighton, California Institute of Tech- 
nology, were so enthusiastically received 
that they were presented twice. 

A discussion of a satellite-borne tele- 
scope that would have a useful life of 
about one vear was given by Robert 
Crane, chief of Ames’ aerothermodynamics 
division. Astronomical observing require- 
ments have been the key to its design. 
The biggest problem has been directing 
the telescope’s aim to within one second 


re 
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One of the highlights of the WAA meeting was a visit to Mt. Hamilton and 
Lick Observatory. Prior to touring the many astronomical installations there, 
the group gathered for a picnic. Left to right are Thomas Cragg, a staff ob- 
server at Mount Wilson Observatory, Claude Carpenter, Ralph Edwards, Leif 
Robinson, Jack Eastman, and Geoffrey Gaherty, Jr., who was visiting from 
Montreal, Canada. This picture was taken by the author. 
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of arc, and much work has centered on 
control systems for this. 

In the second Morrison lecture, Dr. 
William P. Bidelman explained why the 
telescopes of Lick Observatory are em 
ployed for visual observations only five to 
10 per cent of the time they are o¢ 
cupied mainly with spectroscopy Ile 
showed a number of spectrograms, includ 


ing high-dispersion ones of peculiar stars. 


ig 
The banquet speaker was Dr. Alfred 
J. Eggers, Jr., of Ames Research Center, 
who explained Project Mercury putting 
a man into space. An ALPO award was 
given to Thomas R. Cave, Jr., of Long 
Beach, and the Blair medal to David P. 
Barcroft, Madeira, well known for his 
lunar studies. Long Beach has been se 
lected as next year’s meeting place. 

Mr. Cave was named the new chairman 
of the WAA, and Mrs. Ruby Perkins, La 
Canada, secretary. ‘The convention pro 
ceedings, at $1.50 per copy, and the group 
photograph, $1.00, are available from Mr. 
Krumm, 10628 Larry Way, Cupertino, 


Calif. 





+++ Amateur Briers +++ 


\ deep loss to the Great Plains Astro- 
nomical Society was the death in May of 
one of its founders, Milo G. Mather of 
Clarksville, lowa. His family has given 
his observatory, including its 27-inch re- 
flector, to Iowa State University as a 
memorial to him. 

The Grand Rapids Amateur Astronomi- 
cal Association was invited by the town 
of Lowell, Michigan, to hold a star party 
on September 9th for its 3,000 citizens. 

The Astronomers Guild of Jamestown, 
New York, has completed grinding and 
correcting, to 1/16 wave, a 24-inch tele- 
scope mirror of the Cassegrain type, {/4, 
with an 8-inch secondary. A mounting is 
now under construction, and an observa 
tory will be built to house the instrument. 

Alpha Coronae Borealis was picked as 
the city of Yakima’s diamond-jubilee sta 
by the Yakima Amateur Astronomers in 
Washington. Light now seen from that 
star started on its way to the earth about 
the time the city was founded 75 years 
ago. During a recent week-long celebra- 
tion, the society had an appropriate ex 
hibit concerning this and other astro- 
nomical topics. 

Observing is difficult these days at the 
observatory of the Allegheny Valley Ama- 
teur Astronomers Association in Spring- 
dale, Pennsylvania. A used-car sales lot 
opened directly across the street from the 
building, and its bright lights interfere 
with star study! 

A “nova” denotes a new member in 
the Palomar Amateur Astronomers of Es- 
condido, California. Juniors are called 
“comets,” and club boosters, ‘Ist-magni- 
tude friends.” The society also has a few 
“sub-dwarfs,” those members who are 
“getting too dim on the records.” 


H. M. C. 





Amateur Astronomers 


THIS MONTH’S PROGRAMS 

Glen Burnie, Md.: Chesapeake Astro 
nomical Society, 8 p.m., Harundale Pres 
byterian Church. October 14, motion 
picture, Qur Sun. 

Honolulu, Hawaii: Hawaiian Astro 
nomical Society, 7:30 p.m., Waikiki-Kapa- 
hulu) Library. October 6, George W. 
Bunton, California Academy of Sciences, 
“Is There Life on Other Planets?” 

New Orleans, La.: Pontchartrain As 
tronomy Society, 8 p.m., Loyola Univer- 
sity physics building. October 7, Dr. 
Frank Benedetto, S. ]., Loyola University, 
“The Meeting 
Physics.” 

New York, N. Y.: Amateur Astronomers 
\ssociation, 8 p.m., American Museum of 
Natural History. October 5, Dr. Charles 
P. Olivier, Flower and Cook Observatory, 
“The Stars Fell.” 

New York, N. Y.: Junior Astronomy 
Club, 8 p.m., Waverly building, New 
York University. October 21, Dr. Dean 
B. McLaughlin, University of Michigan 
Observatory, “Volcanic Theory of the 
Surface of Mars.” 

Washington, D. C.: National Capital 
\stronomers, 8:15 p.m., Commerce De- 
partment auditorium. October 1, Dr. 
Francis J. Heyden, S. J., Georgetown 
University Observatory, “The Spectro- 


Jetween Astronomy and 


scopic Program of Georgetown Uni- 


versity.” 


4 MASSACHUSETTS OBSERVATORY 

Since my Quonset-hut home is com 
pletely surrounded by trees, I have built 
my observatory nine feet above ground 
level. ‘The enclosure, constructed of 1- 
inch plywood, measures eight feet square. 
Its top rolls on eight 14-inch nylon wheels 


and aluminum track. A center post, com- 
pletely independent of the floor, supports 
my 6-inch reflector. 

Many visitors, including students from 
the local school, have come to my obsery 
atory since it was completed last fail. I 
am a member of the South Shore Astro 
nomical Society. 

RALPH W. WALKER 
Snipatuit Rd. 
Rochester, Mass. 


AAVSO FALL MEETING 


The American Association of Variable 
Star Observers will hold its annual fall 
meeting at the Springfield, Massachusetts, 
Museum of Science on October 14-15. On 
Friday evening, Cyrus Fernald will speak 
on problems he encountered in reaching 
his total of 100,000 variable star observa- 
tions. 


BOSTON ASTRONOMY CLASSES 

An eight-week nonmathematical intro- 
ductory course in astronomy will be given 
at the Charles Hayden Planetarium in 
Boston, Massachusetts, beginning ‘Tues- 
day evening, October 4th. The tuition is 
$8.00 for museum members, $10.00 for 
nonmembers. 

Starting Thursday evening, November 
3rd, and continuing for six weeks, the 
planetarium will offer an introductory as- 
tronomy course for elementary and junior 
high school teachers. ‘The fee is $6.00 for 
museum members and $7.00 for others, 
with an additional $3.00 for materials. 
Both classes are to be conducted by John 
Patterson, planetarium director. 

Further information is available from 
the planetarium, Boston Museum of Sci- 
ence, Science Park, Boston 14, Mass. 





When opened, the sliding roof of Ralph W. Walker’s observatory at Rochester, 
Massachusetts, is supported by the top of his Quonset-hut home. 
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ASTRONOMICAL SCRAPBOOK 


SOME THOUGHTS ON TWILIGHT 


VERY enthusiastic observer knows the 

pleasant feeling of anticipation, on a 
cloudless early evening, as he waits under 
a gradually darkening sky until he can 
begin his night’s program. His telescope 
has been readied and other preparations 
attended to, so there is leisure to watch 
the stars coming into view, one after the 
other in the gathering dusk, and to see 
the constellations take form. 

While the sun sinks below the western 
horizon, in the east rises the grayish blue 
shadow of the earth. Just above it is a 
purplish arc, merging gently into the 
deep blue of the sky. As the earth’s 
shadow mounts higher into the eastern 
sky, its initially well-marked upper bound- 
ary grows less distinct, usually becoming 
unrecognizable by the time the sun is 12 
degrees below the horizon. Simultaneous- 
ly, the purple border has been fading 
away. 

Meanwhile, in the west, the bright yel- 
lows and reds have vanished, and a purple 
glow appears, covering much of the west- 
ern sky. As the darkness deepens, this 
glow fades and contracts; its final dis- 
appearance on the western horizon marks 
the end of astronomical twilight and the 
beginning of true night. 

The length of time between sunset and 
the close of twilight varies with the time 
of year and with geographical latitude. 
Thus, at the latitude of Philadelphia, 
Pennsylvania, astronomical twilight lasts 
two hours in late June, but only 90 
minutes at the times of the March and 
September equinoxes, when the path of 
the setting sun crosses the horizon most 
steeply. At the earth’s equator, each 
year contains about 4,400 hours of day, 
850 of twilight, and 3,500 of night, where- 
as at the North and South Poles the 
corresponding numbers are about 4,450, 
2,400, and 1,900 hours. 

The predictions of astronomical twi- 
light in the American Ephemeris and else- 
where are based on the rule that evening 
twilight ends and morning twilight be- 
gins when the center of the sun’s disk is 
18 degrees below the horizon. Of all the 
varied observational data from which the 
Ephemeris is computed, this 18-degree fig- 
ure is the hoariest, as it dates back to 
Claudius Ptolemy — about a.p. 130! 

Many early astronomers made their own 
determinations of this number. Kepler 
(1618), Gassendi (1647), and J. H. Lam- 
bert (1760) all agreed with Ptolemy in 
assigning a solar depression of close to 
18 degrees for the end of astronomical 
twilight. But the Portuguese scientist 
Nonius, in his book of 1542 on twilight, 
preferred 16 degrees, and the German 
Rothmann cited 24 degrees in a letter he 
wrote to Tycho Brahe in 1588. 

Much more trustworthy was the result 


announced in 1864 by J. F. J. Schmidt, 
the famous selenographer who was di- 
rector of Athens Observatory. The city 
of Athens was beginning to illuminate 
its streets by gas, and the mayor asked 
him for information on when the lights 
should be turned on and off. From a 
series of 170 timings when the last vestiges 
of twilight color vanished on the western 
horizon, Schmidt found 15.9 degrees for 
the average depression of the sun. 

For many practical purposes, it is more 
convenient to consider civil twilight, the 
interval after sunset or before sunrise 
during which everyday activities are pos- 
sible without artificial light. By conven- 
tion, it is defined as ending in the 
evening or beginning in the morning 
when the center of the sun’s disk is six 
degrees below the horizon. An approxi- 
mate statement of this rule is embodied 
in the motor-vehicle laws of many states, 
which require that automobile headlights 
be turned on half an hour after sunset. 

In the past, several other definitions of 
the end of civil twilight were widely used. 
Looking back and forth between the 
bright western sky and the darker eastern 
heavens, it is possible to locate roughly an 
imaginary line where the intensity gradi- 
ent is steepest. Lambert timed the pas- 
sage through the zenith of this line, the 
so-called crepuscular arc, to find that 
civil twilight ended when the solar de- 
pression was 6.4 degrees. 

Also, the end of civil twilight was 
sometimes described as the moment when 
it became no longer possible to read a 
printed page outdoors. Using a copy of 
this magazine for the experiment, I found 
that this time seemed definite to within a 
few minutes, and corresponded to the 
sun being 7.2 degrees below the horizon. 

Closely akin to the problem of the 
duration of twilight is the question of 
the visibility of stars and planets during 
dusk. One of the most complete studies 
of this was by Schmidt, reported in his 
paper of 1864. 

To decide whether a particular star is 
visible in a bright, blank sky, it is neces- 
sary to know just where to look. Other- 
wise, you will record not the time of first 
visibility, but merely the time when you 
happen to scan the exact spot. Hence 
Schmidt first brought the star inside the 
field of view of his telescope, then sighted 
along the tube with the unaided eye from 
time to time until the star was seen. In 
this way, he established that Vega, Capel- 
la, and Arcturus could first be detected 
when the sun was still 3 degree above 
the horizon. Similarly, 2nd- and 3rd- 
magnitude stars were first visible when 
the solar depression was 4.3 and 5.1 de- 
grees, respectively. 

The observations become simpler for 


fainter objects, for once the stars down 
to magnitude 3 are visible to the naked 
eye, the positions of dimmer ones can be 
located by alignment. Thus, Schmidt was 
able to recognize 4th-, 5th-, and 6th-mag- 
nitude stars when the sun was 6.8, 8.9, 
and 11.6 degrees, respectively, beneath the 
horizon. 

Very different figures can be found in 
older books. According to both Ptolemy 
and Kepler, Ist-magnitude stars could not 
be seen until the sun was 12 degrees 
down, and J, F. Wurm in 1782 found 
that a solar depression of 64 degrees was 
needed. The fact that Schmidt could see 
stars like Vega before the sun had set 
suggests that his forerunners had not 
taken special precautions to be looking in 
the exact directions of the stars. 

For the amateur who wants to make 
visibility tests, it is simpler to do the ob- 
servations during morning rather than 
evening twilight, and to time when par- 
ticular stars disappear in the growing 
dawn. 

The visibility of stars in moonlight is a 
related topic worth examination. 

A century or two ago, it was thought 
that detailed observations of twilight 
might provide valuable information about 
the inaccessible high atmosphere. Nowa- 
days, other and far more effective ways 
are being used to probe the upper air. 
Nevertheless, the varied and_ beautiful 
phenomena of twilight remain of interest 
for their own sake. 

JOSEPH ASHBROOK 





SHATTER CONES 
AND METEORITE IMPACTS 


Meteorites have never been found in 
geologically ancient rocks, probably be- 
cause they were destroyed by weathering. 
However, a large meteorite striking the 
earth at a speed of 10 miles per second 
generates an intense shock wave that may 
spread through a great volume of rock. 
Does this process produce any geological 
features that can be recognized many mil- 
lions of years later as due to meteoritic 
impact and no other cause? 

In the June 17th issue of Science, Rob- 
ert S. Dietz suggests that shatter cones are 
such an indication. These are conical 
masses of fine-grained rock, ranging in 
size from a half inch to 40 feet, and hav- 
ing characteristic striations. Similar forms 
have been produced artificially by under- 
ground nuclear blasts and by large test 
explosions of TNT. 

Dr. Dietz has found thousands of shat- 
ter cones and their fragments in an area 
two miles in diameter, about 20 miles 
south of Ft. Stockton, Texas. They have 
also been recognized at seven other lo- 
calities in the United States, Germany, 
and Ghana. If, as he proposes, shatter 
cones are a specific criterion, these eight 
places are sites where large meteorites fell 
in the remote past. 
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rrippensee Planetarium 
No. 708. This demonstration device shows 
the relative positions and motions of the 
Sun, Earth, Moon, and Venus. Simplifies 
teaching the rotation of the earth, the annual 
revolution around the Sun, day and night, 
change of seasons, and the cause of eclipses. 
This is an orrery-type device and not a pro- 
jection planetarium. Constructed of brass 
with chain-drive gears. Arm length is 
1614", overall height 16”. Hand operated. 
$96.50 


Dependable Telescopes 








631,. 3” 


DeLuxe Celestial Globes 


No. 740. 
of the first six magnitudes are shown on a pale blue background, with the first three magni- 


Our finest 16” vlobe, designed as a visual aid by teaching astronomers. All stars 


tudes having bright yellow, circular backgrounds. Brighter stars are named, and constellation 
boundaries indicated. Declination and right-ascension circles are printed in black. Magellanic 
Clouds and Milky Way stand out in white, and important star clusters are indicated. Various 


bases available. Weighted table base illustrated. $67.50 


No. 742. 12” Celestial Globe. Shows stars down to Sth magnitude on a light blue back- 


ground. Constellations named. On weighted table base with movable meridian and horizon. 
$35.25 


No. 745. 30” Hluminated Rotating Celestial Globe. A translucent plastic globe illuminated 
by clectric light. Shows stars down to 10th magnitude. Background includes brightly colored 
figures from celestial mythology. Base houses a motor to produce one complete rotation of the 


vlobe every 114 minutes. Attractive modern base supports globe. $1,185.00 


Spitz Shadow Orrery 


No. 712. An ingenious class- 
room device to demonstrate in 
a minute the intricate move- 
ments of the six major plancts. 
One may view them as from 
outer space, all moving in the 
same direction around the Sun. 
Then, in an instant, the mo- 
tion of the planets can be seen 
as from the moving Earth. 
The inferior motions of Mer- 
cury and Venus from one side 
of the Sun to the other can be 
clearly demonstrated, as can 
the forward and_ retrograde 
apparent motions of Mars, 
Jupiter, and Saturn in their 
exterior orbits. $295.00 





Transparent Globes 


No. 736. A combination globe device consisting of 
an outside celestial globe showing stars and constella- 
tions and an inside brightly colored 6” terrestrial globe. 
Unique star pointer simulates Sun’s motion. Demon- 


strates many earth-sky-sun relationships. 
No. 736 — 12” Globe $49.50 


Se st No. 736— 20" Globe . $115.00 
4 
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Equatorial Refractor. An 
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observatory-quality instrument with 3” ob- 
jective. 1000-mm. focal length. Eyepieces 
of 25x, 111x and 167x, plus Barlow lens. 
Erecting prism for terrestrial use. Filter 
for sunspot observation. 10x 40-mm. finder- 
scope. Precision equatorial mount is fully 
counterbalanced. Rigid metal-reinforced tri- 
pod. Handsome storage and carrying case. 


Wr. 55 Ibs. $290.00 


No. 839. 
quality features, but 40x, 81x, 135x, 270x. 


Wt. 30 Ibs. 


2.4" Equatorial Refractor. Same 


$148.00 
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HERE AND THERE WITH AMATEURS 


Ihe societies listed here are all open 
Most of them hold regular 
Details 
of each society's program can be obtained 


to the public. 
meetings once or twice monthly. 


from the official whose name and address 
are given here. 


Members receive Sky and Telescope as a privilege of 
membership. 

tMember organization of the Astronomical League. 
Member organization of the Western Amateur 
\stronomers. 

Society has junior section, 

Independent junior society, 


ALABAMA 
BIRMINGHAM 
Birmingham Astronomy Club 
D. Hall, 100 Oak St., Trussville. GL 4-3117 
FLORENCE 
Iri-Cities Astronomy Club 
R. May. 606 River Bluff Dr., Sheffield. 
EV 3-7845 
HLUNTSVILLE 
Rocket City Astronomical Assn. 
G. A. Ferrell, Jr., 621 Franklin St. JE 4-4809 


ARIZONA 
PHOENIX 
Phoenix Observatory Assr 
A. H. Hoff, 1750 E. Reset Park Dr. WL 35-8920 
"Tucson 
Tucson Astronomical and Astronautical Assn. 
D. Strittmatter, 1840 E. Lee St. EA 5-9453 


ARKANSAS 
Lirrte Rock 
Arkansas Amateur Astronomy Club 
W. Franke, 511 Louisiana St. MO 53-1681 


CALIFORNIA 
BURBANK 
Burbank Astronomical Society 
D. Rhoades, 1474 N. Evergreen St. TH 8-5880 
Cuina LAKE 
China Lake Astronomical Society 
1. Evans, Jr., 109-S Blandy. RI 5-0111 
CONCORD 
Mt. Diablo Astronomical Society 
P. Schroth, 3119 Windsor Pl. MU 2-2090 
[ESCONDIDO 
Palomar Amateur Astronomers 
M. A. Sloan, 2418 Alexander Dr. SH 5-7336 
EUREKA 
a of Humboldt 
N. Abbay, Jr., 1745 Margaret Lane, Arcata. 
‘Vy A 2-4403 
FORTUNA 
Astronomers of Southern Humboldt 
W. Shreeve, Box 862. 
FRESNO 
Central Valley Astronomers 
G. Reavis, 626 W. Lamona. 
La Hapra 
La Habra Astronomical Society 
D. Dotson, 11014 S. Newcomb Ave., Whittier. 
OW 1-4011 
LONG Beacu 
Excelsior Telescope Club 
B. Sproul, 150 Sth St. 
Los ANGELES 
Los Angeles Astronomical Society, Inc. ; 
Miss L. Carlson, 3047 Vista St., Long Beach (3). 
GE 9-9952 
LyNwoop 
Lynwood Astronomy Club 
Williams, 5237 Elmwood Ave. NE 2-3907 
Nort HoLLywoop 
San Fernando Valley Astronomical Society 
J. W. Harvey, 11640 Weddington St. PO 3-3011 
OAKLAND 
Eastbay Astronomical Society J 
Mrs. S. Burke, 1528 KE. 31st. KE 6-0691 
OROVILLE 
Feather River Astronomy Club 
T. Jensen, Rte. 4, Box 4489. LE 53-0471 
Pato ALTO 
Peninsula Astronomical Society 2 
Miss A. Alksne, 4115 Amaranta Ave. DA 2-4406 
PASADENA 
— Ridge Observatory, 
. Sloman, 1100 Armada De. SY 6-4731 
Rep Hore 
Mt. Lassen Amateur Moon Gazers 
F. Wyburn, Box 502. LA 7-4689 
REDLANDS 
Valley Amateur Astronomers # 
Mrs. E. Patterson, 2842 Fremontia Dr., San 
Bernardino. TU 3-0565 
RIVERSIDE 
Riverside Astronomical Society 
H. E. Kaiser, 4868 Hedrick Ave., 
OV 9-2574 
SACRAMENTO 
Sacramento Valley Astronomical Society Me 
Mrs. H. Smith, 1608 48th St. (19). GL 1-1483 
SAN ANSELMO 
Marin Astronomical Society 


N. Ash, 1554 Sir Francis Drake Blvd. GL 6-0233 — 


AM 4-9771 


*#+ 


* 


Arlington. 


San Dirco 
San Diego Astronomical Society 
D. Poole, Jr., 1601 Robinson Ave. (3). CY 7-1092 
SAN FRANCISCO 
San Francisco Amateur Astronomers be 
H. Cochran, 461 Collingwood St. (14). 
AT 2-3298 
San Jose 
San Jose Amateur Astronomers ; 
W. Krumim, 10628 Larry Way, Cupertino. 
San Mateo 
~ Mateo Astronomical Society 
Johnston, 806 Fiesta Dr. FI 5-7783 
ina “BARBARA 
Santa Barbara Star Cluster 7 
Capt. C. Adair, 607 Miramonte Dr. WO 2-1717 
STOCKTON 
Stockton Astronomical Society 
T. Pullum, 2076 W. Inman St. (4 
WHITTIER 


. HO 4-0704 


Whittier Amateur Astronomers Assn. g 
R. Young, Box 531. OX 3-0320 
YUCAIPA 
* 


Yucaipa Amateur Astronomers 


C. Tapley, 33089 Yucaipa Blvd. PY 7-2632 


COLORADO 
ALAMOSA 
Sky Valley Astronomical Society 
D. Johnson, P. O. Box 402. Jl 
BOULDER 
Boulder Astronomical Society ++ 
H. H. Howe, 2419 Pennsylvania Ave. HI 3-1051 
CoLorapo SPRINGS 
Colorado Springs Astronomical Society + 
M. Williams, 1306 E. Columbia. ME 3-928) 
DENVER 
Denver Astronomical Society 
. Spencer, 4430 Gladiola St., 
Cc R 9-4682 
PUEBLO 
Puc blo Astronomical Society 


. Onstott, 2421 Second Ave. LI 3-3348 


) 9-4493 


Golden. 


CONNECTICUT 
GREENWICH 
Scanners’ Club Astronomical Society 
G. Shea, 102 Milbank Ave. TO 9-4474 
HARTFORD 
Central Connecticut Amateur Astronomers 
C. Hammond, 17 Greystone Rd., W. Hartford. 
JA 3-8813 
New Haven 
Astronomical Society of New Haven, Inc. 


es 


rs. H. Velardi, 108 Orange St. (10). UN 5-5637 


New Lonpon 
Thames Amateur Astronomical Society 
Miss D. Snell, P. O. Box 13, Groton. HI 5-2949 
NEWTOWN 
Western Connecticut Astronomical Society #4 
J. Treffs, 6 Castle Hill Rd. GA 6-9093 
STAMFORD 
Fairfield County Astronomical Society 5° 
N. B. Mickelson, 1 Gary Rd. DA 2-1300 
STRATFORD 
soothe Memorial Astronomical Society 
A. Farian, 227 Spring St., Bridgeport (8). 
ED 6-3486 


#2 


DELAWARE 
WILMINGTON 
Delaware Astronomical Society #4 
1301 Orange St. (5). OL 6- 364 


DISTRICT OF COLUMBIA 
WASHINGTON 
Maret Astronomers Club 
P. Moretti, 3435 Yuma St. N.W. (8). 
National Capital Astronomers i 
Mrs. J. Stolarik, 7805 Canyon Dr. N.E. (27 


FLORIDA 
Cocoa 
Central Brevard Junior Astronomical Society 
Mrs. A. Kleinfeldt, 1205 Montclair Rd. 
Daytona Beacu 
aes Beach Star Gazers 
T. Thomas, 105 N. Halifax. CL 2-8049 
Eau ‘co LIE 
Indian River Astronomical Society #7 
Miss M. Nick, 177 S. Pineapple Ave. 
Fr. WaLToNn Beacu 
Northwest Florida Astronomical Assn. 
J. Sherlin, Flamingo Apt. 2, 156 Westview Ave. 
Valparaiso. 
JACKSONVILLE 
— Junior Astronomy Club 
yw Children’s Mus., 1061 Riverside Ave. 
'E L 5-678 
Jacksonville Club, Inc. * 
E. L. Rowland, Jr., 345 E. Forsyth St. EL 4-6815 
Key BiscayNe 
Key Biscayne Astronomical Assn. 
T. Ferris, 365 Pacific Rd. EM 1-5524 
Key West 
Key West Astronomy Club + 
Mrs. C. Lott, Box 284. 


MIAMI 


Gulfstream Astronomical Assn., Inc. 7 
W. Doty, 9610 S.W. 35th St. 
Southern Cross Astronomical Soc 


“smith, Jr., 1601 S.W. 10th St. FR 4-7145 


October, 


OrLANDO 
Orlando Amateur Astronomy Club 
Dr. Lt ay Gordon, Jr., 1410 N. Westinoreland 
Dr. 2-8226 
St. cn at 
St. Petersburg Astronomy ge 
Mrs. R. Angell, 233 5th Ave. N. 79-0544 
TAMPA 
Tampa or Astronomical Society bad 
. Z. Randall, 407 W. Chelsea St. (3). 33-6391 
West Pam BeacH 


Astronomers Club of the Palm Beaches * 
D. D. Sinclair, Box 1108. JU 2-6830 
GEORGIA 

ATLANTA 

Atlanta Astronomy Club 7° 

W. H. Close, 225 Forkner Dr., Decatur. 
DR 3-3945 

Macon 

Macon Amateur Astronomers Club be 


G. Wood, Riverside Dr. SH 5-6486 


HAWAII 
HoNoLut 
Hawaiian Astronomical Society ] 
G. Linsley, B. P. Bishop Museum (17). 85951 


IDAHO 
Ipano Faiys 
Idaho Falls Astronomical Society 
R. Lee. 796 Saturn Ave. JA 3-0327 
Twin Fats 
Southern Idaho Amateur Astronomers 


N. Herrett, 1220 Kimberly Rd. RE 3-0868 


ILLINOIS 
CHicaco 
Chicago Astronomical Society 
FE. Ganek, 10921 Linn Ct. 
Chicago Junior Astronomical Society 
Miss D. Ahlgrimm, 2630 Park Dr., 
SY 8-0360 
DANVILLE 
Danville Astronomical Society + 
Miss S. Knopinski, 1010 E. Main St. HI 2-1673 
ELMHuRST 
Key Biscayne Astronomical Assn., Ill. Branch 7 
J. Marshall, 329 Highview Ave. TE 4-5439 
GALESBURG 


*+ 


Flossmoor. 


Galesburg Amateur Astronomers #+ 
H. L. Horein, 1246 N. Morton Ave. DI 2-0873 

GENEVA 
* 


Fox Valley Astronomical Society 
J. Zoda, 420 Fellows St., St. Charles. JU 4-2507 
KANKAKEE 
Kankakee Junior Astronomers 
D. Soucie, 235 S. Gordon. WE 3-6574 
Lake VILLA 
Astronomical Society of West Lake County | 
V. Biehl, Rte. 4, Box 196. EL 6-6861 


MOLINE 
—s Astronomy Club * 
Dr. H. Nelson, 2439 17th Ave., Rock Island. 
NORMAL P 


Twin City Amateur Astronomers ; 
Miss E. Jetton, 114 Greenwood Ave., Bloomington. 
Oak Park 


Sirius Astronomical Society + 


L. Zimmermann, 133 Franklin Ave., River Forest. 
FO 9-8186 
Peoria 
Astronomy Section, Academy of Science SF 
Van Zandt, 1100 N. Parkside Dr. 4-5621 
RIVERDALE : 
Kalimar Astronomical Socie . 
Flaherty, 14103 Wabash: St. (27). VI 9-4375 
RIVERSIDE 
‘ega Astronomy Club 
C. Schulstad, 1628 N. Luna, Chicago. 
RockrorpD 
Rockford Amateur Astronomers oF 
Eastman, 2406 Clinton Rd. WO 3-5733 


Rockford Astronomical Society 
J. Brodine, 2125 Oxford St. WO 4-2933 
SANDWICH 
Sandwich Astronomical Society 
N. Liepins, 803 Castle St. 5211 
SoutnH HoLianp 
South Suburban Astronomical Society #4 
R. Hensel, 6714 Calumet Ave., Hammond, Ind. 
SPRINGFIELD 
Sangamon Astronomical Societ 


B. Schmitt, Jr., 308 E. Pack. LA 3-2088 


INDIANA 
EVANSVILLE 
Evansville Astronomical Society 
Dr. R. T. Dufford, 512 S. Weinbach Ave. (14). 
GR 6-7856 
Fr. WayNE 
Ft. Wayne Astronomical Society, Inc. * 
Mrs. B. Stoeckley, 1299 Somerset Lane. AN 1543 
INDIANAPOLIS 
nnn Astronomical Society, Inc. 
Wilkins, 6124 Dewey Ave. (19). FL 7-5946 
masses 
Kokomo Astronomical Society 
P. Miles, Box 645. GL 2 “9378 
MapISON 
Madison Junior Astronomy Society 
T. A. Winkel, 607 N. East St. 385- R 
SoutTH BEeNnpb 
St. a Valley Astronomical Society 
— DeBruycker, 1023 §. Union St., Mishawa- 
. BL 5- -0560 


#4 


-- 
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VALPARAISO 
bi. er rn Univ. Astronomical Society 
. Arnold, - 276, Valparaiso Univ. 
{10 2-7615 


IOWA 
BuRLINGTON 
Burlington Astronomy Club 
J. Polson, 2214 Barrett St. PL 4-6064 
Des Moines 


Des Moines Div., Great Plains Astronomical Soc. * 
R. T. Morehead, R.R. 1, Beaver Ave. (10). 
DunuQue 
Dubuque Astronomical Society * 
W. Klauer, 1795 Adair St. 
Fr. Dopcre 
Ft. Dodge Astronomy Club 
W. W. Van Gundy, 1210 Ist Ave. N. 4-4152 
MARSHALLTOWN 
Central Iowa Astronomers 
Miss M. Leshko, 103 W. Nevada St. 6710 
WATERLOO 
Northeast Iowa Div., Great Plains Ast. Soc. #4 
J. Kauzlarich, 834 Newton. AD 2-7780 
KANSAS 
‘TOPEKA 
Topeka Astronomical Society #4 
. Starbird, 1817 W. First. CE 3-1762 
WICHITA 


Wichita Astronomical Society *+ 
S. Whitehead, 425 N. Lorraine (14). MU 2-6642 


KENTUCKY 
GLascow 
Glasgow Junior Astronomical Assn. 
C. W. Luster, 101 E. Cherry St. OL 1-5487 
LEXINGTON 
Bluegrass Astronomical Society t 
J. Hayden, 336 Colony Blvd. 6-7657 
LOUISVILLE 
Louisville Astronomical Society + 


J. Bulluck, III, 3118 Widgeon Rd. (13). 
E 4-3892 


Louisville Junior Astronomical Society *+' 


E. Novak, 2333 W. Lee St. (10). SP 8-0819 


LOUISIANA 
Bastrop 
Morehouse Astronomical Assn. 
R. Hancock, 909 Pleasant Dr. 377-J 
Lake CHARLES 
Lake Charles Amateur Astronomers Club 
C. Fronezek, 2511 German Rd., Westlake. 
HE 6-1797 
METAIRIE 
Pontchartrain Astronomy Society 
M. O. Guidry, Jr., 401 Hesper Ave. VE 3-6496 
New Or.LeANS 
New Orleans Amateur Astronomers Assn. i 
P. McBride, 921 Joliet. UN 6-5143 
SHREVEPORT 
Shreveport Junior Astronomical Society *|| 
Miss S. Worley, 550 Lloyd Lane. 7-2946 


et 


MAINE 
PorTLAND 
Astronomical Society of Maine 
Mrs. O. H. Mayberry, Millbrook Rd., Scarboro. 


MARYLAND 
BALTIMORE 
Baltimore Astronomical Society 
Maryland Academy of Sciences, Pratt Libr. 
Bldg., 400 Cathedral St. (1). MU 5-2370 
GLen Burnie 
Chesapeake Astronomical Society 
eyerhoff, 1045 Thomas Rd. SO 6-5308 
SILVER ‘SPRING 
APL eeny * Club 
I. Schroader, Applied Physics Lab., Johns Hopkins 
Univ., 8621 de eorgia Ave. JU 9- 7100 


¥4 
1 


MASSACHUSETTS 
CAMBRIDGE 
Amateur Telescope Makers of Boston * 
W. R. Battersby, 14 Munroe Rd., Lexington (73). 
VO 2-2565 
Bond Astronomical Club #4 
R. C, _ 519 Morrissey Blvd., N. Quincy 
(71). GR 2-1938 
New fg 
Amateur Astronomy Club of New Bedford 
M. Correia, 22 Ashley St. WY 2-6305 
PALMER 


MICHIGAN 
BatTLe Creek 
Battle Creek Amateur Astronomy Club ; 
Mrs. W. V. Eichenlaub, 47 Everett Ave. 


WO 2-3059 
Detroit 
Detroit Astronomical Society, I a 
B. L. Reber, 22131 Ulster 119). “KE 7-4197 
Fuint 
Flint Astronomy Club + 
Mrs. C. Adams, 610 Grand Blanc Rd., Grand 
Blanc. 
Granpb Rapips 
#10 


Grand Rapids Amateur Astronomical Ass j 
R. Larson, 1334 Benjamin S.E. (6). CH 3-8566 
IRONWOOD 
Range Astronomy Club + 
L. Jacisin, 203 Balsam St. 1745-W 
KALAMAZOO 
oe Astronomy Club 
. Shellman, 3811 Allandale Ave. FI 4- 9295" 
Lanes 
Lansing Amateur Astronomers 
R. E. Rood, 333 S. Rosemary. IV 9-4819 
MUSKEGON 
Port City Amateur Astronomers 
Mrs. M. Smith, 2014 Oak St., N. Muskegon. 
SH 4-5139 
PonTIAC 
Pontiac-Northwest Detroit Astronomers Assn. bab 
Mrs. E. Siddall, 3575 Teggerdine Rd., Clarkton. 
SAGINAW 


4 


* 


Saginaw Valley Astronomical Assn. a+ 
W. Burlew, 152 S. Sandow Rd., Midland. 
TE 5-4398 
SturGis - 


Sturgis Astronomy Group 
Mrs. V. H. Reiff, Klinger Lake, R.F.D. 2, 
Box 112. 


MINNESOTA 
EDINA 
Edina Astronomy Club 
Dr. J. Korchik, 4936 Maple Rd. WA 6-2287 
MINNEAPOLIS 
Minneapolis Astronomy Club 
Mrs. M. B. Haarstick, Science Mus., 
FE 8-0781 
Minneapolis Junior Astronomy Club ll 
Mrs. M. B. Haarstick, Science Mus., Pub. Libr. 
ae hago 
ig, Telescope Club bd 
R. ? English, 1283 Sargent Ave. (5). 
MI 9-5742 


tT 
Pub. Libr. 


MISSISSIPPI 
LAURE! 


peal Sky Clu a 
Mrs. R. W. sss 13 Country Club Dr. 87068 


MISSOURI 
CARTHAGE 
Astronomers’ Club of Mid-America +] 
M. Charland, 1900 S. Grand Ave. 
FAYETTE 
Central Missouri Amateur Astronomers 
L. Boyd, 201 Pleasant, Mexico. JU 1-5822 
JopLin 
Joplin Astronomical Societ *+|| 
B. Vance, 622 Pearl Ave. MA 3-0842 
Kansas City 


Astronomy Club of Kansas City a+ 
Mrs. L. Kinsey, 1522 Brush Creek (10). 
WA 3-3410 
St. Louis 
* 


St. Louis Astronomical Society 
F. Greenbury, 420 Lee Ave., 
(19). WO 2-9497 


Webster Groves 


NEBRASKA 
OMAHA 
Omaha Astronomy Club 
A. McDonough, 710 N. 58th St. (32). GL 3330 


* 


NEVADA 
RENO 
Astronomical Society of Nevada ; 
Garroway, 2040 Meadow View Lane. 
F. A 3-0696 


NEW HAMPSHIRE 
KEENE 
Keene Amateur Astronomers ; 
R. A. Hebert, 12 Holt Pl. EL 2-6601 
MANCHESTER 
Clearview Astronomical Society 3 
Mrs. D. Trudeau, 1050 et St. NA 3 


Pioneer Valley Astronomy Club i + Manchester Astronomical Society 
F. Conn, Greenwich Plains Rd., Ware. R. E. Durette, 8 Keene St., Bedford. NA 5-8167 
O 7-4624 NASHUA 
——_ “ - sed Sock org a — Asirqnomical Govier 49008 
orth n0re Astronomical Society 7 arrett ox r TA 4° 
F. Welch, 31 Fairview Rd. ; 155, Reeds Ferry. } 
SPRINGFIELD = ba 
a Stars Club #40 NEW JERSEY 
J. 107 Lower Beverly Hills, CaLpweut 
W. Sprachield, RE 4-9179 West Essex Astronomical Society 
West HarwicH R. M. Greenley, 412 Bloomfeld Ave. CA 6-6751 
Cape Cod Astronomy Club #4 Jersey City 
Perisho. HA 46 Gregory Mem. Obs. of Paul Revere Boys Club || 
WeymoutH E. F. Jones, 339 Wayne St. (2). 
South Shore Astronomical Society *+  Roserre Park 
Miss F. Winn, 74 Lincoln Ave., a Amateur Astronomers of Union County #+ 
PR 3-9343 W. Dean, 10 Shady Lane, Fanwood. 
Worcester RUTHERFORD 
Aldrich Astronomical Society be Astronomical Society of Rutherford 
T. L. Agos, 191 Beverly Rd. PL 7-3085 Mrs. A. Cox, 478 Riverside Terr. WE 9-0453 
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TEANECK 
Bergen County Astronomical Society + 
W. DeForge, Jr., 424 W. Anderson St., Hacken- 
sack. HU 9-3436 
Union City 
Hudson County Astronomical L eague 
R. Wurgel, 634 39th St. UN 5-0724 
Upper Monrcrair 


Montclair Telescope Club * 
R. Boegehold, 280 N. Mountain Ave. PI 6-0495 
NEW MEXICO 
ALBUQUERQUE 
Albuquerque Astronomers #*+ 
D. Judd, 320 13th St. N.W. CH 3-4955 
Las Cruces a 


Astronomical Society of Las Cruces +t 
E. Durrenberger, Box 625. JA 6-2968 


NEW YORK 
ALBANY 
Albany Amateur Astronomers 
Dr. C. L. Hemenway, Dudley Obs., S. Lake Ave. 
BABYLON 
Long Island Observers’ Assn. bed 
J. A. Tosto, 8 Bacon Lane. MO 9-9173 
BEACON 
Texaco Astronomy Club 
F. C. McCoy, 48 W. Willow St. 3312 
BINGHAMTON 
Astronomical Society of Broome County 
J. Calabrisi, 17 Jutland Rd. RA 4-8438 
BRIGHTWATERS 
Bay Shore-Brightwaters Junior Ast. Soc. | 
R. Spivak, 517 Manatuck Blvd. MO 5-3250 
BuFFALO 


Buffalo Astronomical Assn. *+ 
L. Reinagel, 194 Westgate Rd., Kenmore (17). 
DE 3455 
CorNING 
Corning Astronomy Club 
Mrs. E. Johnston, 106 Jennings St. 2-5142 
FARMINGDALE 
Long Island Students of Astronomy 
W. Huebner, 69 Duane St. 
JAMESTOWN 
Astronomers Guild of Jamestown * 
B. Hanson, 613 Stowe St. 56245 
MASSAPEQUA 
Mid-Island Amateur Astronomers * 
Mrs. B. Witham, 84 Bay Dr. PY 8-0029 
New York 
Amateur Astronomers Assn., bak § 
Mrs. A. Pridmore, 223 W. 750; St. (24). 
TR 4-9064 
Junior Astronomy Club 7ll 
New York Univ., 100 Washington Sq. E. (3). 
PATCHOGUE 
Long Island Astronomical aad 
R. Franklin, 174 Jayne S 
Peart River 
Rockland Astronomical Society 
H. Hepworth, Greenbush Rd., Blauvelt. 
EL 8-3706 
RoOcHESTER 
Astronomy Section, Academy of Science + 
Ww. Whyman, 193 Oak St., Batavia. 
FI 3-1899 
SCHENECTADY 
*t 


Schenectady Astronomy Club 7 
C. E. Johnson, 102 State St. DI 6-9522 
SYRACUSE 
Syracuse Astronomical Society bok i 
Dr. D. G. Botteron, 221 Lewiston Dr. (10). 
GR 2-8849 


Troy 
Rensselaer Astrophysical Society 
Dr. R. Fleischer, Rensselaer Polytechnic Inst. 
Troy Astronomy Club 
D. Harris, 1032 19th St., Watervliet. AR 3-1266 
Utica 
Utica Amateur Astronomers ba | 
W. Burak, Sr., 1663 Lincoln Ave. 
YONKERS 
Yonkers Astronomy Club 7 
D. Mahony, 96 Hamilton Ave. YO 8-5994 


* 
fe 


NORTH CAROLINA 
CuHaret HILt 


Chapel Hill Astronomy Club be 
B. Melvin, Rte. 2. 9-9447 
CHARLOTTE 
Charlotte Amateur Astronomers Club ~ 
P. Ryan, 1406 Hartford Ave. JA 3-5465 
GREENSBORO 
Greensboro Astronomy Club 7 
Mrs. M. Freeland, 2729 Robinhood Dr. 
BR 5-3773 
WinsTon-SALEM 
Forsyth Astronomical Society 
K. A. Shepherd, 903 West End Blvd. PA 2-1631 


NORTH DAKOTA 
Granp Forks 


Red River Astronomy Club . 
Miss M. Barlow, 704 Cottonwood St. 2-2473 


OHIO 
AKRON 


Astronomy Club of Akron * 
C. A. Douthitt, 1750 Gaylord Dr. (20). 6-1608 
Bay VILLAGE 
Junior Astronomy Society of Lake Erie Jr. Mus. }|| 
ef W. Fleming, 630 Canterbury Rd. 
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(Certiicareof Amand 
Goto Optical Works Tifg.Co. 


for an outstanding exhibit at the 
Fiurth Annual Cnited States World 
Trade Fasr at the Mew York Coliseum, 
May 441900 
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GOTO MEDIUM-SIZE PLANETARIUM 


The Museum of Art, Science & Industry, Bridgeport, Connecticut 
is the first institution to install Goto’s M-1 medium-size planetar- 
ium in its dome. It will open to the public in the fall of this 
year. The planetarium has won high acclaim when displayed at 
the 4th annual United States World Trade Fair in May 1960. 


ZS, GOTO OPTICAL MFG. CO. 


(Ua5cJ) 1-115 Shimmachi, Setagaya-ku, Tokyo, Japan 


(OF- 10) [- ww .\e(o]4-s-3- a C100 AO) ot BL Omm 10) ,040) 
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U.S. SURPLUS BARGAINS 


IN HIGH-QUALITY OPTICAL PARTS AND 





EQUIPMENT 





BAUSCH & LOMB f/6 
AERO-TESSAR LENS 


Focal length 24”. Com 
pletely mounted with iris 
and shutter. Excellent for 
wide-field telescope. All 
in excellent condition. 
Price $25.00 





WIDE-ANGLE ERFLE EYEPIECE 
(68° Field) 


achromatic 
1-13/16” 


lenses. 


Coated ~ ig 3 
aperture. 


1144” focal length, 
Price $12.50 








16-mm. AERIAL GUN 
CAMERA, MODEL AN-N6 


Takes standard 16- 
mm. magazine load 
(50’). Operates at 
16, 32, or 64 frames 
per second. Complete 
with Wollensak — 


V_ lens, 134” (35- 
mm.), f/3.5. Excel 
lent condition. Oper- 


ates on 24-volt d.c. 
Price $22.50 


METAL PARABOLOIDAL MIRROR 





These are made of hastelloy hard metal. 
12” diameter. 534” focal length. Manu- 
factured by Bausch & Lomb. Approx. 
weight, 314 Ibs. Brand-new condition. 
Price $10.00 each 
LENS ASSEMBLY 
48” FOCAL LENGTH — f/6.3 
This was used with the K40 aerial camera, which 
takes a 9” x 18” plate. Manufactured by Eastman 
Kodak. Approx. dimensions, 14” diam., 26” long. 
Contains built-in filters and iris. Lenses "mounted in 
aluminum housing. Approx. weight of unit, 125 Ibs. 
All in original crates. Approx. shipping weight, 
200 Ibs. Price $150.00 


BAUSCH & LOMB 
f/8 TELEPHOTO LENS 


aga lenses. Focal length 
36”. Completely ——— 
with iris and shutter. 

prox. weight 25 lbs. Exed. 
lent condition. Price $49.50 





24-hr. dial and civil- 
date indicator. Center 
sweep second hand. 
Luminous figures and 
hands on black face. 
Case is made of black 
plastic. 314” mounting. 
Manufactured by Wal- 
tham Watch Co. Price 
$20.95 postpaid 





8-POWER WIDE-FIELD ELBOW TELESCOPE 





COATED LENSES 


. Large focusing Erfle page 
Eye lens diameter 2-1/16” with diopter scale +2 4, 
4 built-in filters — clear, neutral, red, amber. Length 
157%”, width 654”, height 734”, weight approx. 914 
Ibs. Excellent unused condition. Price $39.50 


Field of view 8° 45’ 


8-POWER ELBOW TELESCOPE 


Kellner eyepiece; Amici erecting prism; 
reticle lecmiaation: field is 6° (325 
The focusing 28-mm. eyepiece al- 

to infinity. Weight 5 lbs. 


These were used by the government 
for antiaircraft. Government cost 
over $200.00. Price $12.50 


>” 


objective; 
4 built-in filters; 
ft. at 1,000 yds.). 
lows focus from 15 ft. 






5” SCHMIDT 
ULTRA-HIGH-SPEED 
OBJECTIVE LENS SYSTEM 


infrared re- 
known as 


Eastman Kodak 
formerly 





ceiver, 
U. S. Navy Metascope, Type 
B. 7” long with 5” Schmidt 


ultra- high-speed “objective lens 


(approx. £f/0.5) Elaborate 

optical system, many coated lenses. Uses two pen 
light batteries. Government cost, _ $300.00. 
Factory-new. Shipping wt. 9 Ibs. Price $19.95 


Waterproof carrying case extra. Shipping wt. 3 Ibs. 
00 


Price $3. 


NAVY INFRARED RECEIVER, 


TYPE C-3 
Produces visible image from 
infrared image in complete 
darkness. For seeing in dark 
with infrared light source. 
Nothing to wear out. Operates 


on two flashlight batteries. Has 
high-voltage power supply and 
image tube (1P25) and _ elaborate 
Weighs only 614 pounds 





optical 
11” long, 8” 


C system. 
and is only 


high, 514” wide. Manufactured by R. C. A. Objective 
f/0.9 Schmidt system, 2.4” focal length, 344” aperture. 
Excellent condition, | with waterproof carrying case. 


Price $35.00 





INFRARED FILTERS 
x 14” thick. Price $2.95 


53%” diam. 


16-mm. SINGLE-FRAME CAMERA 


Manufactured by Bell & How- 
ell (200 series). 50’ maga- 
zine load. Operates on 12- 
volt d.c. Has rotary solenoid, 
standard C mount, less lens 
and view finder. Excellent for 
; photographing records, nature 
study, and so forth. Price 





K24 AERIAL CAMERA 
WITH 7” £/2.5 KODAK 
AERO-EKTAR LENS 

Camera weighs 26 Ibs. Size: 
10” x 11” x 16”. Removable 
magazine. Picture size: 5” x 
5”. Diaphragm adjustment 
from f/2.5 to f/16. Film 
may be advanced manually or 
by 24-volt d.c. motor. 

Used, in good condition ............... Price $50.00 
TW SEMIN. oon kvcsicsaarsnevne ed Price $79.50 





KODAK AERO-EKTAR 





*/2.5, 
ke 2 
Mounted in 
barrel. Hard- 


coated lenses, 
color corrected. 
yellow filters. 


Complete 7 dust caps. Red and 


Price $25.0 


BAUSCH & LOMB f/6, 24” f.1. 
AERO-TESSAR 
LENS SET 


Clear diameter of front lens gf 





is 4”; rear lens is 352”. Set 
consists of two metal- @ 
mounted elements. Price 
$20.00 


AERO-EKTAR 
1/25, 124.1. 


Completely mounted with 


shutter. Originally manu 
factured for night-pho- 
tography aerial camera. 
Film size, 9” x 9”. Ex- 
cellent condition. Price 
$50.00 





OBSERVATION INSTRUMENT THAT 
CONTAINS ELBOW TELESCOPE M3 

























May be varied from 
10 to 20 power. Field 
of view at 20 power, 

3° 5’; at 10 power, 
6° 9’. Objective 
lens, 21%4” in diameter. 
Approx. size, 17” x 141)”. 
Approx. weight, 14 Ibs. 
Uses penta prism and 
erecting lens. Telescope 
altazimuth mounted. 
Horizontal 360° scale 
calibrated in 1/10 
mil; altitude 90° 
scale calibrated in 
mils; precise adjust- 
ments made by 
turning knob. Azi- 
muth circle and 
telescoping tripod 
contain spirit 
levels. Govern- 
ment cost over 
$1,425.00. 
Approx. 
shipping wt. 
115 Ibs. 

Price $125.00 





Send full amount with order. All prices, 
except as noted, net f.o.b. Pasadena, Calif. 


No C.0.D.’s, please 


2176 East Colorado St 


C & H SALES CO. .2 sce... 
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CINCINNATI 
C gag) Astronomical Assn. be 
. Lineback, 2933 Cortelyou Pl. (13). 


a 1-1442 
Cincinnati Astronomical Society #4 
Miss M. Stone, 5767 Cheviot Rd. 
WE 1-0954 


CLEVELAND 
Cleveland Amateur Astronomers Club 
B. Breckinridge, Mus. of Nat. Hist. 
tarium, 10600 East Blvd. (6). SW 1-7966 
Cleveland Amateur Telescope Makers 


Plane- 


Miss M. Flahive, Museum of Natural History, 
10600 East Blvd. (6). SW 1-7966 
Cleveland Astronomical Socie ty 
Dr. J. J. Nassau, Warner and Swasey Obs., 


Taylor Rd., E. Cleveland (12). GL 1-5625 
Cuyahoga Astronomy Club 
W. Baum, 1257 Cranford Ave., 
AC 1-2697 
CoLuMBUS 
Columbus Astronomical Society 
Mrs. J. Gann, 420 N. Cassady Rd. (9). 
CL 2-8421 
Dayton 
Miami Valley 
F. Sutter, 
ELYRIA 
Black River Astronomical Society = 
G. Diedrich, 653 Weller Rd. FA 2-4363 
I1i1LLsBoro 
Hillsboro Astronomical Society 
Mrs. D. N. McBride, Box 85. 
Lima 
Lima Astronomy Club 7 
Mrs. C. Hurless, 1745 Rice Ave. CA 9-4541 
MASSILLON 
Massillon 
H. Pierce, 
Mr. VERNON 
a 5 Vernon Astronomy Club 
. Waddell, 407 Maplewood Ave. 
Siar ARK 
Newark Astronomical Society 
G. Cooperrider, 326 N. Lith St. 
STEUBENVILLE 
Ohio Valley 
F. Donaldson, 
TOLEDO 
Lh edo Astronomical Society ; 
. D. Edenburn, 4124 Commonwealth Ave. (12). 
*4 R 9-3658 
WARREN 
Mahoning Valley Astronomical Society 
Mrs. C. R. Prather, 1363 Drexel Ave. N.W. 
EX 3-3483 
YOUNGSTOWN 
Youngstown Astronomy Club 
W. F. Wright, Jr., 618 Aetna St., 


OKLAHOMA 


Lakewood ( 


Astronomical Society 


5038 Far Hills Ave. (59). AX 3-1827 


EX 3-2075 


Astronomy Club 


929 Neale Ave. S.W. TE 2-7837 


EX 2-4396 


FA 3-0452 


Amateur Astronomers ot 
Box 270. AT 2-5821 


Salem. 


BARTLESVILLE 
Bartlesville Astronomical Society 
. L. Clark, 2054 Johnstone. 
OKLAHOMA City 
Astronomy Club of Oklahoma City i 
E. Brett, 2624 N.W. 34th St. 
TULsa 
i Yd Club of Tulsa i 
Rose, 4697 S. Columbia Ave. (5). 
Ri 7 7- $67 29 
ee Ng SY Astronomical Society Til 
. Dicken, 1332 S. Sandusky UY 2). MA 6-9644 


'F E 6-3650 


OREGON 
EUGENE 
Amateur 
R. Fidler, 1530 High St. 
Grants Pass 
ore Valley Astronomers and ATM’s 
H. R. Dickey, 1587 E. Fruitdale Rd. GR 6-6941 
PorTLAND 
Amateur Telescope Makers and Observers 


Astronomy League of Eugene i 


DI 3-5387 


Miss M. Kobs, 5215 N.E. 30th Ave. (11). 
AT 2-8843 
Portland Astronomical Society *+ 
Mrs. M. Krutsinger, 6525 N.E. Davis (16). 
AL 4-1491 
SALEM 
Salem Heteamoneie! il Societ 


Mrs. B Christensen, *1430 Marshall Dr. 
EM 4- bon 
SEASIDE 
Seaside Amateur Astronomical Society 


R. Sealy, 2456 Ocean Vista Dr. RE 8-6119 


PENNSYLVANIA 
ALLENTOWN 
Lehigh Valley 
Mrs. O. G. Lewis, 413 N. 
KE 6-3380 


Amateur Astronomical Soc. 
Ambler St., Quaker- 
town, 

BRISTOL 

Polaris Astronomical Society 

rs. J. Kovach, 3524 Carnarvon Ave. 
CLEARFIELD 
Amateur 
L. Gearhart, Jr.. 


ST 8-1892 


of Clearfield + 
ath St. PO 5-5748 


Astronomers 
114 S. 


I. C ner, 916 Kahkwa Blvd. 
G L 4-02 
HARRISBURG 
Astronomical Society of Harrisburg 
H. Bitner, 700 Glen St. KI 5-5463 
MILLVALE 
~ ler Township Junior Amateur Astronomers 


. Raible, 200 Rebecca Sq. (9). TA 1-5193 


* 
= 


PHILADELPHIA 


Amateur Astronomers of Franklin Inst. + 
. F. Bailey, Franklin Inst. (34). LO 4-3600 
3rahe Astronomical Society 
S. Karpchuk, Jr., 3304 Oakmont Ave. (36). 
Rittenhouse Astronomic al Society *+ 
D. D. Davis, Franklin Inst. (34). LO 4-3600 
PITTSBURGH 
Amateur Astronomers Assn. of Pittsburgh bet 
J. Mullaney, 219 Bell Ave., Carnegie. BR 9-4613 
READING 
Re ag Astronomic al Society 
Skoraszewski, 324 S. 11th St. 
sieamen 
Lackawanna Astronomical Society 
Miss J. Woelkers, 311 Willow St. DI 2-8593 
SPRINGDALE 
Allegheny Valley Amateur Astronomers Assn. 
W. E. Stocks, 215 Carson St. BR 4-8835 
STaTeE COLLEGE 
Nittany Valley Amateur Astronomers 
Mrs. P. B. Lovett, 626 W. Nittany Ave. 
AD 7-7019 
WASHINGTON 
Washington County Astronomy Club . 


Mrs. L. Withrow, R.D. 1, Eightyfour, Pa. 
WayYNESBORO 
Astronomical Society of Waynesboro 


. Snider, = S. Coldbrook Ave. 
CO 4-4838 


. Chambe ‘iliasin 


York 
York Astronomical Society 
L. Matthews, 801 W. King St. 88212 


RHODE ISLAND 


Island Stellar Society 
. Turco, 2528 Cranston St. (9). 
NortTH SCITUATE 
Skyscrapers, Inc. 
Mrs. B. Wray, 
MI 4-2461 


CRANSTON 
Rhode 
5. WI 2-4369 


R.F.D. Box 61, Mass. 


Assonet, 


SOUTH CAROLINA 
HARTSVILLE 
Hartsville Astronomical Society 
B. Hopkins, Box 423. 1540 


SOUTH DAKOTA 

Rapip City 
Rapid City Astronomical Society = 
Dr. and 


Heckman, S. D. School of Mines 
Te -chnology. FI 3-1600 
Sioux Fatis 
Sioux Falls Amateur Astronomy Club bs 
D. Ness, 2305 Carter Pl. ED 2-5893 
TENNESSEE 
BRENTWOOD 
3rentwood Astronomy Club A 
R. Vaughn, Valley View Rd. VE 2-3855 
BRISTOL 
i se 6 Astronomical Club bes 
E. Burke, Jr., King College. SO 4-4325 


CHATTANOOGA 
Barnard Astronomical Society ; 
J. M. Sherlin, 1314 McBrien Rd. (11) 


GREENEVILLE 


Greeneville Astronomical Society * 
D. Rockhill, R.F.D. 8, College View. ME 8-6875 
KINGSPORT 
Kingsport Astronomical Society * 
J. Brown, 1329 Belmeade Dr. CI 5-7513 
KNOXVILLE 
Knoxville Astronomical Assn. = 
D. L. Bower, 2110 Fairmont Blvd. 2-1798 
MEMPHIS _ 


Memphis Astronomical Society i 
G. P. Turner, 3713 Wilshire Rd. 
NASHVILLE 
Barnard Astronomical Society * 
Miss P. H. Hudgens, Dyer Obs., Vanderbilt Univ. 


CY 7-8811 
PORTLAND 
Portland Astronomical Society 7 


R. O. Riggs, Box 42. 3781 


TEXAS 
ABILENE 
Abilene Astronomical Societ 
. B. Edmundson, 1849 N ” sth St. 
AMARILLO 
Panhandle Astronomical Society 
Peyton, 205 Santa Fe Bldg. 
AUSTIN 
Forty Acres Astronomy Club bh 
B. Fulghum, Dept. of Astronomy, Univ. of 
Texas (12). 
DaLias 
Tex is 
E. 


OR 4-5932 


DR 4-3389 


Astronomical Society ; 
. Brewer, 5218 Morningside Ave. (6). 
TA 6-3894 
EDINBURG 
Magic Valley Astronomical Society 
: S R. Engle, Pan American Coll. Obs. DU 3- +461 
bt. Paso 
Orion, Society of El Paso + 
aso Centennial Mus., Texas Western Coll. 
Fr. Worth 
Astronomy Club of Children’s Mus. 
Children’s Mus., 1501 Montgomery. 
Ft. Worth Astronomical Society 
R. M. Camp, Jr., 2826 Gordon. 
oy ADEWATER 
ast Texas Astronomical Society + 
N. Meik, 222 W. Pacific. 2414 


PE 2-1461 
*+ 


October, 


Houston 
Houston Amateur Astronomy Club 


* 


W. W. Myers, 7424 Tipps St. (23). WA 6-5947 
LarEepo 
Laredo Astronomy Club bad 


S. Freidin, 2220 Davis Ave. 
Luppock 


South Plains Astronomy Club * 


J. Pierce, 4807 42nd St. SW 9-2533 
MIpLaNnp 
Midland Amateur Astronomical Society * 


H. Bryson, 2500 Fannin. MU 2-9384 
San ANGELO 
San Angelo Amateur Astronomers Club 
Dr. R. Moon, 544 S. Parkway. 75: 
SAN ANTONIO 
San Antonio Astronomy Club 


R. Garren, 109 Thoraine Blvd. 


UTAH 
Sart Lake City 


Astronomical Society of Utah bd 
. W. Geertsen, 4461 S. 9th East St. (17). 
AM 6-4602 
VERMONT 
DB. URLINGTON 
Burlington Astronomy Ch 
J. Freeman, 100 Dip cue Rd. UN 3-3800 
SPRINGFIELD 
ar Telescope Makers + 
C. R. Ranney, 3 Hillcrest Rd. 5-2436 
VIRGINIA 
Hampton 
* 


Skywatchers Astronomy Club 
M. McNear, 123 Glenwood Rd. PA 3-7636 
HARRISONBURG 
Astral Society 
M. T. Brackbill, 
NorFoLk 
Norfolk Astronomical Society 


D. Berent, 1109 Brunswick Ave. (8). 


Eastern Mennonite College. 


° 


+ 
MA 2-8069 


RicHMOND 
Richmond Assn. of Junior Astronomers N 
r. E. Hoff, 117 Gaymont Rd. (26). AT 8-3368 
+L 


Astronomical Society 
Franklin St. (19). 


Richmond 
B. Ragland, 
ROANOKI 


601 E. MI 3-7278 


Amateur Astronomers of Roanoke * 
R. Rader, Sr., 528 Highland Ave. S.E. DI 4-6453 
WASHINGTON 
RicHLAND 
Tri-Cities Amateur Astronomers bad 
Mrs. D. Pierard, 1207 Torbett. 
SEATTLE 
Seattle Amateur Astronomical Society 4° 
N. C. Dalke, 8017 Stroud Ave. (3). LA 5-7498 
SPOKANE 
Amateur Telescope Makers of Spok ine be 
Mrs. . Erickson, N. 2901 Boeing Rd., 
Millwood Branch (6). WA 6- -6533 
TACOMA 
Tacoma Amateur Astronomers ; 
. Stevens, 3626 E. “‘L”’ St. 
WEN ATCHE E 
#L 


North Ars Washington Astronomical Soc. 
H. C. Kirkpatrick, Tree Fruit Experimental Sta. 


tan” 
Yakima Amateur Astronomers #4 
E. J. Newman, 324 W. Yakima Ave. GL 2-9825 
WEST VIRGINIA 
FAIRMONT 
Fairmont Amateur Astronomers Assn., Inc. bat 


D. D. Meisel, 
VIENNA 
Vienna Astronomical Society 
W. T. Dixon, 3501 10th Ave. 
WHEELING 
Oglebay Inst. 
3. Brooks, 


800 8th St. 5703 


AX 5-4708 


Astronomical Assn. 
Oglebay Inst., Speidel Obs. CH 3-6855 


WISCONSIN 


BeLoir 
Beloit Astronomic al Society i 
Dr. E. Patterson, 1023 McKinley Ave. 
E M 2 9. 9949 
CLINTON 
Clinton Junior Astronomers 
R. Hamilton, 308 Durand St. OR 6-4888 
FRANKLIN 
Franklin 
Ig Cook, 
KENOSHA 
Kenosha Amateur Astronomers 
R. Henkel, 7625 18th Ave. OL 2-5225 
MapIson 
Madison Astronomical Society 
Dr. C. M. Huffer, Washburn 
Wisconsin. AL 5-3311, ext. 3959 
MILWAUKEE 
Milwaukee Astronomical Society #4 
E. Halbach, 2971 S. 52nd St. (19). LI 1-1181 
OsHKOSH 
Fox River Valley 


Astronomical Society U 


7276 S. 37 Pl. GA 1-0432 


° 


+ 
Obs., Univ. of 


Amateur go goe Club *} 


D. Zwicky, R.R. 5, Box 505. BE 5-7163 
Racine 
Racine Astronomical Society, Inc. 


#40 
Mrs. W. DuVall, ME 4-8322 
STOUGHTON 


Stoughton Astronomy Society 


518 Emmertsen Rd. 


H. Jensen, 113 S. Franklin St. 1088-J 
WATERTOWN 
Rock River Astronomy Club ® 


J. P. Olesak, 500 S. Washington St. 3349 
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PINION FOCUSERS Universal time (UT) is used unless otherwise noted. 
ver eetenters er eetvastors NOVEMBER TRANSIT OF MERCURY 
Take standard 114”-diameter eyepieces. Spe | 
ey Soreren Seer nme ee abe 7 at saete in BSERVERS throughout most of the — it will be 10 years until the next, on May 
brass construction permits critical _ setting. Western Hemisphere will be able 9, 1970. 
Slotted extension tube holds eyepiece firmly & a . oe 
and gives sufficient working distance for Bar to view a transit of Mercury on the This long event begins at 14:34 Uni- 
onan $9.95 postpaid |) morning of Monday, November 7th, as versal time and ends at 19:12. These 
MIRROR shown by the accompanying map. The times correspond to 9:34 a.m. and 2:12 
ti ae. I 
CELLS disk of the planet will be visible as a tiny p.m. Eastern standard time, 8:34 and 
Solid cast alumi- black spot crossing the sun, even in small — 1:12 CST, 7:34 and 12:12 MST, and 6:34 
no hee Hage wae telescopes. ‘Three years have elapsed since and 11:12 PST. There is a slight varia- 
plete and ready to | the previous transit, on May 5, 1957, and tion in time across the country; the figures , 
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paid. 
6” mirror cell for 7” or larger tube _...... $6.75 180° Longitude 150° West of 120° Greenwich 90° ; 60° 
a” 8 ef de ii 
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with PYREX-brand mirror blanks 
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, ‘. ‘. 30" yy rn 4 theses ales 
Complete with beautiful case. Delivered anywhere Ri / ] \ \ 
; the te , ite. fous ‘y 
in the Continental United States. Sj ~ | 14n3 x 
. vaiaes ; : : y ~19h3 4m poe 
AMERICAN TYPE WIDE ANGLE 40" bs * / g ja 47308 \ eb % 
“x 
7 x 35 Central Focus _f’ ° / 7 i | \ \ 2 / 
eats a ~~ dae ore 
SPECIFICATIONS 50" /  24m20, \ -T 
Magnification, 7x. Objective_aperture, 35 mm. sue 4 / | | iets aes sell \ | 
Eyepiece aperture, 24 mm. Exit pupil, 5 mm. ) % iq 
Field of view at 1,000 yds., 551 ft. Field-of-view TY / | s y 
angle, 10.5°. Height, 128 mm. Breadth, 195 y aS ' NS, 
mm. Net weight, 950 grams. Weight of pigskin 60" —_ WA LED P| 
case, 400 grams. P a S! SZ10s | v woe N 
We have sold hundreds of pairs of these binocu- HK Tp e--be-thr77 
lars with the utmost satisfaction. They ave uncon 2 er 
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and your money will be immediately refunded. * < 
J . A E€ a 
70 4 SZ St LK ra © 
4 SON 5 \ 
Before you buy or trade a — } oA <M Sod ‘ 
a ‘8% |_ tia 
telescope or radio amateur sil Ys Lhd) \ 
Pm ~ - o% 
gear, see WARD W2FEU g Sod ANTARCTICA aK 
@ a ie - 
for the best deal. ' C4 ] i he --+-7 9 LA 
a> ae 
Established 1936 180° Longitude 150° West of 120° Greenwich 90° 60° 
ADIRONDACK This chart of the November 7th transit of Mercury may be used to predict 
RADIO SUPPLY Universal times of the beginning and end of the phenomenon for observers 
in North and South America. The times of first contact are given by the lines 
‘ 7 . - . » ° . , -T ° 
. Phy ol yr ce o ‘ of short dashes, fourth-contact times by the lines of longer dashes. No transit 
Poiabe '’ resin ~~ al will be visible outside the area covered by the network of curves. Reproduced ée 
vial ds ’ : from a more extended map in the “American Ephemeris.” 
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photograph of the May 6, 1957, transit of Mercury was taken by Hans 


Arber in Manila, Republic of the Philippines. The planet (indicated by the 
arrow) is on the northern part of the sun’s disk. Notice how much darker 
Mercury appears than sunspots of approximately the same size. 


given here are good to within a minute 
or two. 

For watchers in the Pacific Northwest 
and most of the West Coast, the transit 
begins before sunrise — when the sun 
comes up, Mercury will already be visible 
on its disk. All others in the continental 
United States will be able to see the 
planet begin to encroach on the disk, two 
minutes being required for Mercury to 
pass from being externally tangent to 
the sun (first contact) to being internally 
tangent (second contact). There is a 
similar interval between third and fourth 
contacts, when Mercury leaves the sun. 

Great care should be exercised in pro- 
tecting the eye from damage by sunlight 
while viewing this spectacle. Use the same 
precautions as in viewing sunspots, such 
as a very dense neutral filter and a Her- 
schel wedge. Diaphragming the telescope 
to a 2- or 3-inch aperture will help cut 
down the amount of sunlight. A very 











N 








The apparent path of Mercury across 

the sun’s disk is shown here. First 

contact occurs at position angle 148 

degrees, last contact at 262 degrees. 

Position angle is measured eastward 
from the north point. 





good method is to project the image of 
the sun on a screen behind the eyepiece. 
This also enables a number of people to 
watch the transit simultaneously. 
Probably the most useful observations 
to be made at a transit of Mercury are 
accurate timings of the contacts. A clock 
or watch used for this purpose must be 
compared with WWV or CHU radio 
time signals, so that its correction is known 











"See Thru” STAR MAPS 


UNIQUE! Maps of phosphorescent stars 
printed on transparent plastic. 

DIRECT! Look through map at the sky, 
then match stars for identification. 
EASY! Map selection by date and time 
diagram in map index. 


ACCURATE! All stars to 5th mag. care- 


fully plotted on gnomonic projection. 


COMPLETE! 


all stars designated, plus index map. 







12 maps cover entire sky, 


--® 
Aes Complete set of Maps, $4.95 


BRODER MAPS 
1368 McAllister St. 
San Francisco 15, Calif. 













THE 44%” VERNONscope 


%& 444,” £/10 PYREX-brand glass parabolic 
% Precision-machined PAR, Jr., 
% Seamless aluminum tube with 3-D space- 


% 4x achromatic finder with crosshairs 


*%& 1%” helical focusing unit 





$69.50 complete 


primary 


Equatorial 
Mount and portable steel tripod 


blue finish 


Free 5” x 7” glossy photo and 
descriptive brochure available. 


VERNONscope & Co. 
Candor, New York 











YOUR TELESCOPE IS NO BETTER THAN YOUR ABILITY 
TO FIND THE THINGS YOU WANT TO SEE 


Now — for the first time 


ACCUSTAR 





An entirely practical solution to the 
amateur’s biggest problem. Now you 
can find celestial objects with an ease, 
speed, and accuracy never before ap- 
proached. 


To find any object you must know the 
sidereal time, and ACCUSTAR will give 
it to you instantly. Having already set 
the outer disk to your longitude, turn 
the inner disk until your clock (stand- 
ard) time mark coincides with the date. 
The sidereal time is then indicated on 
the inner dial. It’s as simple as that. 
Consistently accurate within two minutes 
or less. 


ACCUSTAR will do many things: tell 
precisely where any star or constellation 
will be at any time or place, determine 
longitude, tell the solar time with one 
simple observation easily made with 
ACCUSTAR. 


ACCUSTAR and the book, 
Find the Stars 


$9.75 


A precision instrument, blue and gold 
in color, 10 by 12 inches, plastic 
coated, metal backed, weighs less than 
a ayer Nothing to get out of order. 

he 56-page book Find the Stars has 
23 sky maps and needed information on 
over 250 celestial objects of prime in- 
terest to the amateur. 


ACCUSTAR will be your indispensa- 
ble guide to the heavens and multiply 
your pleasure in exploring them. Place 
your order now. 


P. O. Box 2806, Detroit 31, Michigan 
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You'll find these fully professional features in every Custom DYNASCOPE®! 


Exquisite optical systems, fully achromatic and corrected to meet the 
most critical research standards e Massive equatorial mounts that provide 
exceptional stability and embody the latest mechanical refinements for 
ease of operation. e« Full sets of matched orthoscopic and achromatic 
eyepieces with wide flat fields sharp to extreme edges. ¢ Needle bearings 
carefully fitted on substantial shafts to assure movements so fine that 
they equal the ease and precision of a fine watch. ¢ Lifetime materials 
throughout, for atmospheric resistance and dimensional stability. ¢ Fully 
rotating tubes, with counterpoise to provide perfect balance during rota- 


MASTERPIECES 


2 “i a, / 
of prectaton fer COAMNLAIVCL. 


All sizes of these superb 
instruments are available for 
unusually prompt delivery 
... including this Deluxe 
12.5-inch model 


Every Custom DYNASCOPE is designed and built to meet such 
high standards and exacting specifications that it is the overwhelm- 
ing choice of schools, colleges, universities, and many well-known 
professional astronomers. Each of these magnificent instruments 
incorporates features that are years ahead in optical engineering, 
yet based on time-tested principles. Each is painstakingly produced 
and assembled by craftsmen who put careful workmanship before 


tion. * Rotary secondary supports to minimize diffraction. « Exclusive 
Dyna-mesh rack and pinion focus for smoother, more accurate focusing 
action. * Two-way pier tripods (Pat. Pending) in 6-inch and 8-inch 
models. 45-pound pier can be mounted permanently. Portable tripod is 
instantly removable for field trips. e Highly accurate electric drives, 
free from backlash, with fully compensating clutch. ¢ 8x50 coated 
achromatic finderscopes with crosshairs and extra-large 6° fields. ¢ 7’- 
diameter setting circles spoked for easy setting. Graduated with verniers. 
e Super sensitive slow motion flex line control ¢ Adjustable to all latitudes. 









DYNASCOPES 


in your 
choice of 
6-8-10° 
12.5 -16 
models 


speed. Each is required to pass, flawlessly, a long series of rigid 
performance and operational tests. Nothing is overlooked to make 
sure that these superb telescopes are the finest in their class, regard- 
less of price. Whichever size you select, we guarantee that it must 
measure up to this standard or your purchase price will be refunded 
in full. You can order with absolute confidence...and with the 
exciting expectation of new thrills and experiences ahead. 


CUSTOM DYNASCOPES—PRICE AND DELIVERY SCHEDULE 





















= | Colorful 
nash New Brochure CONVENIENT TIME PAYMENT PLANS AVAILABLE ON ALL MODELS 
Yours FREE! | SIX-INCH EIGHT-INCH 10-INCH 12.5-INCH seoomuaron 
Send today for STANDARD DELUXE STANDARD DELUXE DELUXE DELUXE MODEL 
this fascinating 
new booklet that $265 $475 $385 $595 $895 $1,265 $4,200 up 
gives you the full Complete Complete Complete Complete Complete Complete 
Or eee ath dune oe Shippin Shippin Shipping Shipping Shipping Shipping Equipped 
specifications on all Custom Dy na- Weight. Weight 4 Weight Weight Weight Weight To Your 
scopes, plus helpful information to 80 Ibs. 150 Ibs. 145 Ibs. 185 Ibs. 245 Ibs. 300 Ibs. Specifications 
guide you in the selection of your 21 Day Delivery 21 Day Delivery 30 Day Delivery 30 Day Delivery 




















next telescope. A postcard will 


bring your copy FREE! Standard Six and Eight Inch Models Do Not Include Electric Clock Drive, Setting Circles, Slow Motion Control Or Pier 
. y itd All Telescopes Are Shipped F.0.B. Hartford, Connecticut ¢ No Additional Charge For Packing and Crating 


© Copyright 1960 Criterion Mfg. Co, @® TM Registered U.S, Pat, Office 


Manufacturers of Quality Optical Instruments 


CRITERION MANUFACTURING CO. bert. 0.42, 331 CHURCH ST., HARTFORD I, CONN. 
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to within one second. A method for re- 
cording the observations and time signals 
with a recorder was described in 
the October, 1956, issue, page 542 (out 
of print). 

The frequencies on which WWYV time 


signals are broadcast are 2.5, 5, 10, 15, 20, 


tape 


and 25 megacycles per second in the short- 
wave band. CHU signals are broadcast 
from Ottawa and are easily received in 


the northeastern part of the United 


States. “The frequencies are 3.33, 7.335, 
and 14.67 megacycles. 
Useful timines of contact I are not 
> 


possible, as this stage is already past when 
the planet first becomes visible as a 
notch in the solar limb. For contact II, 
the time to record is the breaking of the 
“black drop” that apparently connects the 
disk of Mercury with the solar edge. If 
no black drop is seen, the observer should 
note the instant when Mercury appears 
to be internally tangent to the sun’s disk. 

\t contact IIT, the events of IIT occur in 
reverse order. The phase to time is the 
breaking of the thread of light separating 
Mercury's black disk from the sun’s edge. 
Contact TV is final disappearance of the 
limb, as Mercury 


notch in the solar 


moves off the sun. 

Sky AND ‘TeELEscope will be pleased to 
receive reports of careful observations of 
contact times for discussion and publica- 
tion. Each time should be given to the 
nearest second or closer, with full details 


—— 





J. M. Spooner’s photograph of the 
1953 transit shows Mercury just before 
it passed off the sun’s northern limb. 


of how the observation was made. The 
observer's latitude and longitude should 
be stated, to the nearest minute of arc, as 
this information is needed for the re- 
ductions. 

Transits of Mercury are a favorite sub- 
ject for amateur photography. The event 
is photographed in exactly the same man- 
ner as sunspots, though processing for 
slightly more contrast may be desirable. 
It is a good idea to set up equipment 
on days before the transit and_ perfect 
filming and timing technique. A small 
telescope (say a 23-inch refractor or a 
4-inch reflector), used with eyepiece pro- 
jection, will provide sufficient scale to 
record the phenomenon. 


SUMMER AURORAS 
LTHOUGH the peak of the 11-year 
sunspot cycle was passed in the be- 
ginning of 1958, solar activity still re- 
mains at a high level, resulting in many 

fine auroral displays last summer. 

During the second half of June, north- 
ern lights were seen on several nights. 
The most striking of these was on June 
24th. At Madison, Wisconsin, G. Rippen 
recorded an unusually rapid five-minute 
alternation between quiet and rayed arcs. 

The major auroral storm of July 15th 
was reported by many readers from Maine 
to Wisconsin, and as far south as New 
Jersey. C. W. Walker, at Sebec Lake, 
Maine, noted a bright pulsating corona 
near the zenith at 8:30 p.m. Eastern stand- 
ard time, while curtains and rays reached 
nearly to the southern horizon. On the 
19th, moderate auroral activity was no- 
ticed by several observers during the oc- 
cultation of Aldebaran, and other dis- 
plays were seen during the last two nights 
of the month. 

On August 16th, another great aurora 
took place. M. Hall, watching at Rich- 
ville, New York, saw most of the sky, 
nearly to Jupiter and Saturn in the south, 
covered by brilliant green rays that con- 
verged on a point near Beta Cygni, at 
8:45 p.m. EST. Other reports of the 
same display were received from Wis- 
consin, Illinois, and Rhode Island, indi- 
cating widespread auroral activity. 





The New 


All Spitz auxiliaries 


+ + e+ 


Many other new features 


Planetarium Division 





Both dual and remote controls 


Spitz Planetarium Model A-3-P 


will provide these features 
for ienstuilllaas al: 


Grand Rapids Public Museum, Grand Rapids, Michigan 
Indiana University, Bloomington, Indiana 


Louisiana State University, Baton Rouge, Louisiana 


* Automatic planetary motions 

* Electronic interlock 

* Changing planetary magnitudes 

* Heliocentric calibration for quick setting 

* Color-coded subassemblies 

* Complete latitude movement 

* Separate brightness controls for sun 
and moon 
Precession 


Diablo Valley College, Concord, California 


Bishop Museum, Honolulu, Hawaii 


San Antonio College, San Antonio, Texas 


SPITZ LABORATORIES, INC. 


University of Louisville, Louisville, Kentucky 


Yorklyn, Delaware 
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Tinsley Laboratories was founded 
31 years ago to build reliable, high 
Faces ofa quality telescopes foramateurand 
Tel professional astronomers. Today, 
elescope the emblems you see here repre- 
Maker sent Tinsley’s growth — company 
divisions engaged in significant 
scientific, industrial, military and 
educational applications of optics. 


Reading down, these divisions are: , 
TELESCOPES, including profes- 
sional observatory instruments 
up to 60 inches; school and ad- 
vanced amateur ‘scopes such as 
the new 12-inch; and terrestrial 
telescopes for missile tracking 
and guidance...WIND TUNNEL 
AIR FLOW VISUALIZATION. 
Since 1942, Tinsley has designed 
and built complete Schlieren, 
Interferometer and Shadowgraph 
systems for the aerospace indus- 
tries... OPTICAL SURFACES: 
mirrors up to 72 inches diameter, 
prisms and lenses... OPTICAL 
TOOLING, the development of 
sensitive measuring instruments, 
such as portable autocollimators, 
for product quality control. 








These divisions add up to a firm 
with a wide spectrum of capabili- 
ties in research, design, engineer- 
ing and manufacturing of optics: 
TINSLEY LABORATORIES, INC. 
2526 Grove Street, Berkeley 4, 
California. For a copy of our new 
Facilities Folder, write Dept. R. 


EYES TO THE SKY, Tinsley’s new 16mm full-color film on telescope manufacturing 
/s available for showings * Address requests to the Audio-Visua/ Department ) 
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OBSERVING THE MOON — RUMKER 


OCATED in the northeastern limb 
region of the moon, not far from the 
eastern edge of Sinus Roris, is the pe- 
culiar formation Riimker. It is not a 
crater but a low plateau, about 30 miles in 
diameter, rising some 2,500 feet above the 
surrounding plain, according to J. F. J. 
Schmidt. 

Riimker is so near the limb that our 
line of sight to it is inclined 66 degrees to 
the vertical through this plateau, under 
average conditions of libration. Hence, 
while the true outline is nearly circular, 
we see it foreshortened into an ellipse, 
whose shape may be greatly modified by 
libratory changes. 

Surrounded by a comparatively barren 
level region, Riimker is easily observable 
for only a short time each month. When 
the sun rises on it, about 2} days before 
full moon, the formation is fairly con- 
spicuous. It loses this prominence rapidly 
as the sun ascends, and by the time the 
solar altitude reaches 15 degrees or so, 
Riimker has become nearly invisible 
against its surroundings. This lack of 
contrast may be partly explained by the 
low elevation and gentle slopes, their 
shadows being short and vanishing soon 
after sunrise. In addition, Riimker may 
be largely composed of materials that are 
very similar in optical properties to 
those making up the extensive level tract 
around it. 

Until quite recently, relatively little 
attention had been paid to Riimker by 
selenographers. It was inadequately or 
erroneously charted by Schmidt, T. G. 
Elger, W. Goodacre, and H. P. Wilkins. 
A fine photograph of this formation and 
its surroundings, taken with the 82-inch 
McDonald _ reflector, was published by 





the Herring drawing of 


Compare 
Riimker with this photograph by 
Gerard P. Kuiper, taken with the 82- 
inch telescope of McDonald Observa- 
tory. The sun had just risen over this 
remarkable mass of low hills, whose 
flanks were still shadowed. Repro- 
duced from “Vistas in Astronautics.” 





This sketch of Riimker was made by 

Alika K. Herring on March 11, 1960, 

at 4:45 Universal time, with his 12}- 

inch reflector at 325x. The sun’s co- 

longitude was 69°.3, and the solar 

elevation over Riimker was 8°.6. South 
is upward, west to the left. 


G. P. Kuiper last year, in Vistas in Astro- 
nautics, Vol. 2, page 297. Good drawings 
of Riimker are scarce. My representation 
of it, obtained under favorable conditions 
this March, should be useful to other ob- 
servers who may wish to study this neg- 
lected formation. 

In the drawing, the two largest crater- 
lets are Riimker E and C, about four and 
three miles in diameter, respectively. The 
most noteworthy features in the plateau 
itself are the large, squarish enclosure that 
opens toward the northwest, the numer- 
ous rounded domelike hills that give the 
main formation a decidedly lumpy ap- 
pearance, and several small craterlets less 
than a mile in diameter. 

The true nature of Riimker has not 
been generally recognized. My drawing 
indicates that it is a large laccolithic up- 
lift, or in other words a giant dome made 
up of smaller ones. Kuiper also states 





DE LUXE 
SKYSCOPE 
As illustrated — with new plastic 


tube, 6x finder, heavy all-metal tri- 
pod, equatorial mounting, and 60x 


eyepiece. 
Price $44.75 
Unconditionally guaranteed. 
100% American made. 


Write for free brochure showing our 
standard model which has been sold 
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that it “may probably be regarded as a 

compound lava dome.” Riimker must be 

one of the largest examples of its kind 
on the lunar surface. 

ALIKA K. HERRING 

1312 Arlington Ave. 

Anaheim, Calif. 


SPECIAL INDIANA STAR PARTY 


Fach vear the Indiana Astronomical 
Society gives a star party for the nearly 
40 diabetic children who attend the James 
Whitcomb Riley camp, some 25 miles 
southwest of Indianapolis. Eight of our 
members made the trip on August 12th, 
bringing three reflectors and three re- 
fractors. 

Every 


instrument was sighted on a 


different celestial object, and the children 





Dr. D. R. Faun, president of the board 

of directors of the Indiana Astronom- 

ical Society, supervises camper Tom 

Borshoff’s observations at the eyepiece 
of a 4-inch reflector. 


moved from telescope to telescope to see 
each wonder. Before the observations, 
Walter Wilkens, society president, gave 
a discussion on what would be viewed. 
WILLIAM J. GRANEY 

33 N. Tremont St. 

Indianapolis 22, Ind. 
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The 
four 
field 


DEEP-SKY WONDERS 
Hk famous New General Catalogue of 
Nebulae and Clusters of Stars by J. L. 
k. Dreyer, usually called the NGC, is not 
a catalogue that he compiled from his 
7,840 


objects were taken from dozens of lists 


own observations. Rather, its 
published by other astronomers, and _ its 
main base was the catalogue of John 
Herschel. 

Where data conflicted, Dreyer followed 


Many 


lists were 


the most authoritative source. 
hundreds of errors in the oldei 
discovered, though not all were caught. 
The NGC is still one of the basic 


of information for the deep-sky observer.* 


sources 


One example of an object that should 
is M73 No. 


charts denote 


not have been included 
6994 in the NGC. Older 
this as a cluster, but modern ones do not. 
Actually, it is merely four faint stars that 


can hardly be considered a cluster, and 


it is surprising that Messier even listed 
Mes 


this issue). 


is another “missing”’ 
sier object 196 olf 
The little group of four stars is centered 
1, declination 


it. In truth, it 


(sce page 


on right ascension 20" 56". 

12° 50” (1950). 

Phe picture reproduced here shows, in 
addition to M73, the relatively bright 
globular cluster M72 (NGC 6981), located 
at 20" 50.7, —12° 44’, about 11 degrees 
away. It was found by P. Méchain, who 
was responsible for the discovery of many 
catalogue. 
5.1 
it stands 


of the objects in’ Messier’s 

his 1l0th-magnitude cluster is 
minutes of are 
out in southwestern Aquarius. A 
telescope in Milwaukee, Wisconsin, shows 


M72 as a respectable object, and averted 


only 
in diameter, but 
13-inch 


vision gives some resolution at the clus- 


ter’s edge. A 6-inch rich-field instrument 
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AP is bigger and better than ever before. 
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globular cluster M72 is at the left in this Palomar 48-inch Schmidt telescope photograph. M73, an asterism of only 

stars, is indicated by the two horizontal lines at the right. South is at the top in this reproduction, which has a 

width of slightly over two degrees. M72 is located approximately 65,000 light-years away, and its stars are loosely 
packed in comparison with many globulars. 


at) Brownsville, Pexas, makes it) ummis 
takably globular, and scemingly brighte 
than 10th magnitude. 


WALTER SCOTT HOUSTON 


*ED. NOTE: The NGC is available in 
reprint form from the Royal Astronomical 
Society, Burlington House, London W.. 1, 
England, at £3 10s. This same volume 
also contains the two Index Catalogues issued 
in 1895 and 1908 to supplement the original 
NGC of 1888. 


SUNSPOT NUMBERS 
The following provisional mean relative 
sunspot numbers for August were 
tained by Dr. M. Waldmeier, director of 


ob- 


Zurich Observatory, from observations 
there and at its stations at Locarno and 
\rosa. 

August, 15163542; 532 3; ole 4; 92500 s0205 
6, 24: °7,.57208; 57:99) 76: 80; 94; 11. 156; 
12, 207; 13, 235; 14, 236; 15, 252; 16, 244; 
17; 232; 18, 225; 19, 217; 20,202; 21,177; 
22, 168;.23, 130; 24, 113; 25, WS; 26, 140; 


27, 109; 28, 98; 29, 97; 30, 96; 31, 84. Mean 


for August, 131.0. 


ANOTHER BRIGHT VARIABLE 

A new variable star in Draco, bright 
ctnough to be easily observed with binoc- 
ulars, has been reported by W. Strohmeie1 
of Remeis Observatory, Bamberg, West 
Germany. This object is HD 140,117, a 
6}-magnitude star of spectral type KO. 
Its 1950 co-ordinates are 15" 38™.1, +58 
05’ — not far from Iota Draconis. Dr. 
Strohmeier finds from patrol photographs 
that it is an irregular variable, with fluctu 
ations ranging up to 0.8 magnitude. 








ENGINEERED FOR THE LAST WORD IN BREATHTAKING PERFORMANCE . . . PRICED 
FOR FIRST CHOICE IN VALUE... FULLY EQUIPPED WITH MANY EXTRA FEATURES! 


You'll Marvel At How 
The Superb Optics Of 
This Portable RV-6 ; , 


& 


DYNASCOPE’ ~ 


Gives The Same Exquisite Definition 
As Far More Expensive Instruments! 


This new addition to the Dynascope line has won immediate recog- 
nition from schools, colleges, and professionals, as an outstanding 
achievement in a G-inch telescope. Although it was only recently in- 
troduced, our files are already filled with complimentary letters from 
excited amateurs and professionals all over the country. Each one is 
truly amazed at the superior optical performance of this new RV-6 
6-inch Dynascope! Here is large aperture in a quality instrument at 
a price that compares with many 4-inch telescopes. And this low cost 
includes such exclusive extra features as electric drive (patented), setting 
circles, and rotating tube! There are no “extras” to run up your cost! 

The superb optical system resolves difficult objects with definition 
that is absolutely breathtaking. The close tolerances of the precision 
construction assure an accuracy and smoothness of operation once 
associated only with the finest custom models. The heavy-duty mount, 
complete with electric drive, provides the stability so essential for sat- 
isfactory viewing, yet there is easy portability because in a matter of 
minutes the entire telescope can be dismantled into three easy-to-handle 
sections. 























Including ... @ ELECTRIC DRIVE (Patented) 
@ SETTING CIRCLES @ ROTATING TUBE 


A Complete Instrument, No Costly Accessories Needed! 


6-inch in” 2 


Model RV-6 Complete 


with Dyn-O-Matic Electric Drive 
and All Features Described Below 


194" 


f.o.b. Hartford, Conn. 
y Shipping Wt. 55 Ibs. 


Express Charges Collect 
_ No Packing or Crating 
Charges 


ENJOY IT NOW FOR 
ONLY $74.95 DOWN 


No need to put off the thrills 


Only Criterion’s engineering ingenuity, coupled with volume pro- 
duction and modern manufacturing methods, makes this handsome 
6-inch model available at such reasonable cost. You can order it 
with complete confidence that it will live up to your expectations in 
every way, for this assurance is guaranteed under our full-refund war- 
ranty. Send your check or money order today. Or use our liberal 
time-payment plan and take months to pay. 


YOU COULD PAY $100 MORE 
WITHOUT GETTING ALL THESE 
SUPERIOR FEATURES (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH PARABOLIC MIRROR 
made of PYREX brand glass, accurate to better than '/g wave, zircon-quartz 
coated, and guaranteed to reach all theoretical limits of resolution and 
definition. Teamed with elliptical diagonal, mounted in 4-vane adjustable 
spider. 

2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting clutch that 
engages and disengages automatically as you seek different objects. Will 
not interfere when manual operation is desired. Entire drive housed in 
trim aluminum case. Plugs into ordinary household socket. 


Then read what these delighted 
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matic Ramsden; 220X-6-mm. Orthoscopic; 320X-4-mm. Orthoscopic. All are = «"] never dream ‘ “A fet f "Co aay 

‘a f : : M ed such a bril- A friend of mine has a 6 Congratulations on the ex- 
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4. SOLID NEW EQUATORIAL MOUNT, extra-reinforced design to provide had with a telescope costing drive, for which he paid over The optics are truly amazing. 
pillarlike stability. No annoying side play or wobble. Adjusts easily to under $200. It is one of these $300. He agrees that my I never expected such won- 











of owning this magnificent in- 
strument! Send your check or 
money order today for only 
$74.95 as full down payment... 
pay balance plus small carrying 
charge in your choice of 6, 12, 
or even 24 monthly payments. 
Same unconditional guarantee 
applies, of course. Or order 
today by sending your check or 
money order with coupon below. 


Sound too good to be true? 





any latitude. rare bargains that you find new DYNASCOPE not only derful performance.’ 
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engraved and finished in fine aluminum ee better-looking and better-built 
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Newly designed construction, with over-sized knurled adjusting knobs, Dept. STR-15, 331 Church St., Hartford i; Conn. 
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9. BRASS RACK-AND-PINION EYEPIECE HOLDER has precision-cut rack and 
gear for easier, smoother, more positive focusing. Takes standard 114°’ 
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10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easily removable | 
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Perfect companions for your observing programs 


DE LUXE ATLAS OF THE HEAVENS 
and the ATLAS COELI CATALOGUE 


Both by Antonin Becvar and his coworkers 
at the Skalnate Pleso Observatory 


The De Luxe Atlas of the Heavens has 16 sturdily bound charts, which cover the 
entire sky to magnitude 7.75. Printed in many colors, more than 35,000 celestial 
objects, including over 100 radio sources, are plotted on the large 161/2-by-23-inch 
maps. You‘ll find double, multiple, and variable stars; novae, clusters, globulars, and 
planetaries; bright and dark nebulae; the Milky,Way and constellation boundaries. 
Bayer-letter and Flamsteed-number designations are given. The transparent grid 
overlay facilitates locating the object you want. An atlas without equal! 


The Atlas Coeli Catalogue (Aslas Coeli II, Katalog 1950.0) is the most com- 
plete check list of celestial objects ever offered the amateur observer. Listed, with 
descriptive data, are the 6,362 stars brighter than magnitude 6.26, with their right 
ascensions and declinations for 1950, precessions, proper motions, magnitudes, and 
spectra; 293 open star clusters; 100 globular clusters; 240 bright diffuse nebulae; 
144 planetaries; 1,131 galaxies; some 1,750 visual double and multiple stars; and 
633 variables bright enough for amateur observing. Sturdily cloth bound, this 367- 
page book is 8% by 1134 inches in size. Explanations in English. 


De Luxe Atlas of the Heavens. . cue 
I as ge ona ea h Roe Nak wea eR Te oe ek $8.75 


— OTHER ATLASES — 


FIELD EDITION ATLAS OF THE HEAVENS. Each chart is reduced from the origi- 
nal Atlas Coeli and is printed on heavy, stiff paper 18 by 12% inches. Stars are 
white on black background. The 16 harks are unbound. Perfect for outdoor use. 

$4.00 each; 2 for $7.50 


NORTON’S STAR ATLAS. This famous star atlas and reference handbook covers 
the whole heavens, showing over 9,000 objects: stars to magnitude 6/3, nebulae, 
and clusters. Descriptive lists of 500 interesting subjects for viewing with small 
telescopes, and useful data for observing the sun, moon, and planets. New 14th 
edition, 1959. 8Y2 by 11 inches. 108 pages. $5.25 


POPULAR STAR ATLAS. A simpler version of Norton’s Star Atlas, the 16 bound 
maps show all stars down to magnitude 52. 72 by 9Y2 inches. 38 pages. $2.00 


PHOTOGRAPHIC LUNAR ATLAS. Expertly assembled under the direction of 
Gerard P. Kuiper, this atlas contains 281 of the finest photographs of the moon in 
existence, taken with large telescopes at Mount Wilson, Lick, Pic du Midi, McDonald, 
and Yerkes observatories. The 230 sheets measure 15/2 by 19 inches, gathered loose- 
leaf in a sturdy box, and are thumb-indexed and numbered to permit easy location of 
parts of the moon’s surface. This magnificent atlas is indispensable to every pro- 
fessional and amateur astronomer seriously interested in lunar problems. (Orders 
accepted from the United States and possessions only.) $30.00 each; 2 for $50.00 


— BOOKS FOR THE AMATEUR — 


LAROUSSE ENCYCLOPEDIA OF ASTRONOMY. By Lucien Rudaux and G. de 
Vaucouleurs. ‘’By far the best general survey of its kind for anyone who has grad- 
vated from the ordinary popularizations and wants a taste of the real business of 
astronomy. - « The lucid and interesting text is supported by a most effective 
and intelligently planned collection of diagrams, photographs, and charts. . . . This 
is an achievement of a ~~ order.’ — Scientific American. Many full-color rendi- 
tions. Full-page size is 8 by 11¥@ inches. 506 pages, 818 illustrations. $12.50 


THE HISTORY OF THE TELESCOPE. By Henry C. King. A complete account of the 
development of the telescope from the crude instruments of the ancients to the giants 
of today. ‘An inspiring story of human progress. . . .“” 7Y2 by 10 inches, 456 
pages, 196 illustrations. $7.50 


MAKING YOUR OWN TELESCOPE. By Allyn J. Thompson. Join the tens of 
thousands of amateurs who are using this basic book on telescope making. Complete 
step-by-step directions for making and mounting your own 6-inch reflecting telescope 
at low cost. In easy-to-understand chapters, you learn how to grind, polish, and 
figure the mirror, and how to make an equatorial mount that will provide a sturdy, 
solid support for your mirror. 211 pages, 104 illustrations (6tr printing). $4.00 


SPLENDORS OF THE SKY. A 36-page large picture booklet with short and easy- 
to-understand captions. Among the many full-page illustrations, taken with the giant 
telescopes of Mount Wilson and Palomar Observatories and Lick Observatory, are a 
close-up view of the moon’s surface, and a field of distant galaxies. 36 pages, 66 
illustrations, paper bound. Now only 50c 


PHILIPS’ PLANISPHERE 


The latest edition of this world-famous star finder, suitable for use within 
10 degrees of latitude 42° north. Beautifully printed in dark blue and gold, 
it identifies the principal constellations and stars above the observer’s 
horizon for any time of the night throughout the year. It is set quickly 
by turning the transparent plastic overlay around its central pivot, which is 
at the a A of the star chart on the substantial cardboard base plate. Direc- 
tions for using the device are given in four languages. $3.00 


STELLAR FACTS AT A GLANCE 


— oT 
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COLOR MAP OF THE NORTHERN HEAVENS 


In addition to the positions and apparent magnitudes of celestial objects, this 
beautiful wall chart gives information on the distances, sizes, and spectral types of 
many bright stars. Such important star groupings as Gould’s belt, the Scorpius- 
Centaurus association, the blue stars of Orion, are all indicated by the star symbols, 
colored vividly to show spectral class. The northern sky to —43° is shown on a 
polar projection; stars brighter than magnitude 5.1 included. Printed on an attractive 
sky-blue background, the chart is a huge 30 by 3412 inches and is mailed unfolded 
in a heavy tube. Now only $1.00 


COLOR CHARTS OF THE MOON 


These two striking color charts of the first-quarter and last-quarter moon were drawn 
by Joseph Klepesta, the well-known Czechoslovakian amateur astronomer and astro- 
nomical publisher. Each lunar half is an impressive 27 inches in diameter; the over- 
all size of a chart, 23 inches wide by 33 inches high. Here are two genuinely useful 
and informative maps for your observatory, library, den, or clubroom. Printed in pre- 
dominantly gold and black on heavy 150-pound paper, the charts reach you unfolded 
in a cardboard tube. $2.00 per set of 2 


ELGER’S MAP OF THE MOON. The moon chart itself is 18 inches high by 17% 
inches wide and identifies all the important lunar features. Below the map are notes 
by H. P. Wilkins on 146 of the more interesting regions. Mailed unfolded. $3.00 


LUNAR MAP. In two colors and over 10 inches in diameter, the map identifies 
the most important features on the moon, including 326 mountains, seas, and craters. 
Handy finding list on reverse side. 25c each; 3 or more, 20c each 


— CELESTIAL PHOTOGRAPHS — 


MOON SETS. 18 pictures of the entire visible face of the moon, made from unsur- 
passed Lick Observatory negatives of the first and last quarters. Each halftone 
print 82 by 1134 inches. Key charts supplied. $3.00 per set 


LUNAR CRESCENT SETS. 10 Lick Observatory pictures that form a matching series 
to Moon Sets, but for the waxing crescent 41/2 days after new moon, and the waning 
crescent about five days before new moon. $2.50 per set 


SKY SETS I. 24 pictures of objects in the solar system and in the Milky Way, all 


celestial wonders of interest and beauty. Each halftone print 82 by 1134 inches. 
$4.00 per set 


SKY SETS II. 24 pictures of nebulae in our galaxy, portraits of other galaxies, 

many made with the 200-inch telescope, and four drawings of the 200-inch telescope 

by Russell W. Porter. Each halftone print 82 by 1134 inches. $4.00 per set 
— OTHER SKY PUBLICATIONS — 


SOUTHERN HEMISPHERE CONSTELLATIONS. By Sir William Peck. 12 star maps for 
latitude 40° south. $2.50 


RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS. By Dr. Philipp Frank. 75c 


HOW TO BUILD A QUARTZ MONOCHROMATOR for Observing Prominences on the Sun. 
By Richard B. Dunn. 50c 


THE STORY OF COSMIC RAYS. By Dr. W. F. G. Swann. 75c 


Write for free descriptive catalogue. All items sent postpaid. Please enclose your check or money order. 
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WwW BOOKS AND THE SKY W® 


A BEGINNER’S GUIDE 
TO THE STARS 
R. Newton Mayall and Margaret W. 
Mayall. G. P. Putnam’s Sons, New York, 
1960. 184 pages. $2.50. 
ODAY amateur astronomy is experi- 
encing a rapid growth, and many 
persons are getting to know the deep 
pleasure that comes from an acquaintance 
with the starry skies. Newly interested 
observers, however, have sometimes met 
difficulties because of the lack of a suit- 
able introductory handbook. Several au- 
thors and publishers have attempted to 
fill this gap, but in some cases their work 
has suffered from hasty preparation, o1 
has discouraged the beginner by offering 
material on too juvenile a level. 

This new field guide overcomes many 
of these problems. The Mayalls assume 
that the reader is intelligent but un- 
familiar with astronomy. The pleasant 
result is an informative book, attractive 
to adults and young people alike. It con- 
tains enough material to get the begin- 
ning amateur well under way, without 
burdening him with lengthy detail. 

Following a brief introduction to the 
constellations and a little of their tradi- 
tional lore, some basic notions useful to 
amateurs are presented in Chapter 2. 
Here such topics as stellar magnitudes, 


| ‘NEW FALL ITEMS | 
| 








| THE EXPLORATION OF SPACE 


Edited by Robert Jastrow. This book covers 
the symposium on space physics, sponsored by 
the National Academy of Sciences, the Na- 
tional Aeronautics and Space Administration, 
|| and the American Physical Society, on April 
|| 29-30, 1959. The aspects of space explora- {| 
tion are covered very thoroughly. Up to date 
in the very truest sense. Note these authors: 
F. L. Whipple, T. Gold, E. Parker, J. A. 
| Van Allen, N. C. Christofilos, H. E. Newell, | 
G. P. Kuiper, H. C. Urey, G. de Vaucouleurs, |} 
. Friedman, L. Goldberg, J. W. Townsend, || 
Jr., and R. Jastrow. Only $5.50 


! PHOTOGRAPHIC LUNAR ATLAS 
Edited by Gerard P. Kuiper. 230 sheets, 15” 





20”, views of the moon, 
taken at Mount Wilson, Lick, Pic du Midi, 


showing 280 | 
| McDonald, and Yerkes observatories. 24-page 


by 


booklet included. The cost is pennies per 
picture. Only $30.00 


MOON MAPS 


By H. P. Wilkins. 65 pages, including a 
map of the far side of the moon. Spiral 
bound. Only $6.00 


“SEE-THRU” SKY MAPS 


12 814” charts on clear plastic with luminous 
paint. Hold one of the maps the right dis- 
tance from your face to match the stars in 
the sky. 1960 co-ordinates. Instructions and 
identifications, so that you can find the 
right map instantly for any section of the 
sky and time of the year. Orientation diagram 
included. New supply — order now — they 
go quickly! Only $5.25 


THE SOLARSCOPE 


Imported from England. Two rotary disks 
give you instant information about the sun, 
moon, and planets — at a twist of the wrist. 

Only $2.25 


It's not too early to think about Christmas gifts! 
Write for new catalogue just printed. 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 10, Mass., U.S.A. 
Phone: PL 5-6992 




















motions in the sky, the use of star charts, 
and color in the heavens, are described. 
Ihe authors are careful to define all terms 
used and to avoid the standard textbook 
stvle of so-called introductory books. 

Throughout, the emphasis is on naked- 
eye sky objects and on those visible in 
binoculars. In addition to stars and con- 
stellations, the amateur is introduced to 
meteor showers, star clusters, lunar sur- 
face features, and more. Comets and arti- 
ficial satellites are specifically mentioned 
as interesting to the observer who has 
little or no equipment. 

Unfortunately, very little information 
is given about satellite observation, and 
the novice will be left as completely in 
the dark as before. The Mayalls point 
out that the passages of the various satel- 
lites cannot be predicted far in advance, 
merely saying, ‘ . we must rely on pub- 
licized reports to know when and where 
to look... .’”” It would have been helpful 
to the beginning observer if a few point- 
ers had been given on how to distinguish 
an artificial satellite from such things as 
meteors and high-flying airplanes. 

Chapter 4 extends the authors’ discus- 
sions to slightly more difficult subjects of 
observation, such as variable and double 
stars and occultations. 

Binoculars and their use are presented 
next. Although the Mayalls suggest 8 x 50 
binoculars, the proven and more popular 
7x 50 size is much to be preferred in as- 
tronomy. Even so, many people cannot 
hold such instruments steady enough to 
allow successful observing. A considerable 
amount of weight can be saved by em- 
ploying a 7x50 monocular. The slight 
loss in power is more than offset by the 
increase in steadiness and ease of han 
dling. The monocular costs less, too. 

In Chapter 6, there is an account of 
what can be seen on the moon’s disk with 
hand-held instruments. Users of the lunar 
chart on page 53 will want to make the 
following corrections to the key facing it: 
Craters 1, 14, and 17 are Aliacensis, Fra- 
castorius, and Albategnius, respectively, 
while features K and L are both Oceanus 
Procellarum. 

Following a useful treatment on iden- 
tifying the planets, there is a good discus- 
sion on using sky maps, together with a 
list of constellations, and several general 
charts. As is common in abridged maps, 
not every star brighter than the general 
magnitude limit is included, while other, 
fainter stars are added to complete con- 
stellation figures. This is often a source 
of difficulty to someone unfamiliar with 
the stars, when he attempts to compare 
the charts with the sky. Mention should 
have been made here of the use of a red 
light for reading the maps at night. A 
flashlight capped with several layers of 
red cellophane is excellent. 

The heart of the book is Chapter 9, 


A lucid, reliable, and 
highly readable account 
of man’s present 
knowledge of the stars 
by a famous 








astronomer 


PATRICK 
MOORE 


F.R.A.S. 


| | Moore is one of the world’s 
leading amateur astronomers and the author 
of such well-known books as A Guide to 
the Moon, The New Guide to the Planets, 
etc. Now, in this book written expressly 
for the amateur, he provides a clear, re- 
liable, highly readable account of man’s 
present knowledge of the stars and of the 
fundamental processes of his universe. Step 
by step, he relates the marvels of discovery 
that have led to the picture of the universe 
which modern astronomy presents. 


A GUIDE T0 
THE STARS 


At all bookstores. $4.95 


| W. W. NORTON & COMPANY 
55 Fifth Avenue, New York 3 








ie What is the Shape 


of our galaxy? 





What is below the 
surface of the sun? 


These and other fascinating questions about 
our universe are answered in an exciting 
new book, The Fascinating World of As- 
tronomy by Robert S. Richardson. 

Dr. Richardson, Associate Director of the 
Griffith Observatory and Planetarium in Los 
Angeles, presents — in question and answer 
form a dramatic, overall picture of as- 
tronomy: its history, methods, progress, and 
the riddles still before us. 

His book is written in a personal, informal 
style, that reveals all of the delight and en- 
thusiasm he has for his life’s work. $5.95, 
now at your bookstore, or mail the conven- 
ient coupon below to the McGraw-HiLui 
Book Co., Dept. ST10, 327 West 4lst 
Street, New York 36, N. Y. 


| | To your bookseller, or 
McGraw-HIitt Book Co., Dept. ST10 
327 West 41st Street, New York 36, N. Y. 


Please send me a copy of Robert S. Richard- 
son’s The Fascinating World of Astronomy for 10 
days’ free examination. If, after 10 days, I do 
not agree that it offers a thrilling exploration 
of our universe, I may return it and pay noth- 
ing. Otherwise, I will keep the book and remit 
$5.95 plus postage. 





2 eee rere: ee | ener 
O SAVE POSTAGE. If you enclose payment, 
publisher will pay postage. Same return priv- 
ilege. (New York City residents please add 3° 


| = sales tax.) 


| yg POPE TCT EP er Tr TT err 
| 


October, 1960, Sky AND TELESCOPE 223 


ee ee ee ey eee 





—:: 











1961 AMERICAN EPHEMERIS, 


limited supply, order now $4.00 
New: PHOTOG 2APHIC LUNAR ATLAS, 

edited by G. Kuiper $30.00 
New: PROPERTIES OF DOUBLE 

STARS, by L. Binnendijk $12.50 
THE OTHER SIDE OF THE MOON...$2.50 
MOON MAPS, by H. P. Wilkins..... $6.00 


AMATEUR ASTRONOMER’S 
HANDBOOK, by J. B. Sidgwick......$12.75 
OnsERy ATIONAL ASTRONOMY FOR 
AMATEURS, by J. B. Sidgwick......$10.75 
SKY OBSERVER’S GUIDE 2 95 
HE PLANET VENUS, by P. Moore....$3.95 
THE PLANET JU PITER, by B. Peek..$8.95 
AMATEUR TELESCOPE MAKING, 


Book 1, $5.00; Book 2, $6.00; Book 3, $7. 4 
Norton’s ST AR ATLAS A ae 
Beyer-Graff STAR ATLA : $15.00 
BONNER DURC HMUSTERU NG. “gipoo 
Pocketbooks and paperbacks on astronomy 
write for listing. Books on telescope making 


and optical glassworking. 


HERBERT A. LUFT 


69-11 229th St., Oakland Gardens 64, N. Y. 


mStar Atlases and Books on Astronomy 7 








Astronomy Films 


16-mm. sound, 400-foot reels 


I THE SUN; Il THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2x2 SLIDES 
35-mm. STRIPS OF SLIDES 


THROUGH 200-INCH AND 
OTHER GREAT TELESCOPES 
Catalogues on request. 
International 
Screen Organization 
1445 18th Ave. North, St. 








Petersburg 4, Fla. 








containing 100 pages of detailed charts 
and observing data, arranged alphabeti- 
cally by constellation. ‘The whole of the 
sky visible from mid-northern latitudes is 
covered. For each constellation, the reader 
is told the season of visibility, location in 
the sky, and the main facts about it, fol- 
lowed by notes on individual objects. 
These notes are brief and clear. Occa- 
sional misstatements are evidently the 
result of copying from older handbooks. 
Bielid meteor 
74 has shown very 


For example, the shower 


mentioned on page 
little activity for many 
128, the double star Gamma Leonis should 


probably have been omitted, as its com- 


years. On page 


ponents are separated by only four sec- 
onds of arc — much too close for binocu- 
lars to split. The incorrect statement 
(page 146) that Algol remains at mini- 
mum light for 20 minutes is surprising to 
find in a book whose authors include a 
variable star specialist. 

The volume concludes with odds and 
ends of useful information. Approximate 
planet positions through 1965, hints on 
solar observing, the Greek alphabet, and 
similar items are given. 

Although still leaving something to be 
desired, A Beginner’s Guide to the Skies 
is probably the best handbook now availa- 
ble for a newcomer to amateur astronomy. 
It should serve the same purpose as the 
older book that it so closely resembles, 
W. T. Olcott’s Field Book of the Stars. 

R. N. W. 





with an 


Reflector. 


telescopes. 


ASTROLA Reflecting Telescope. For 


with clock drive, setting circles, 2” finder, 
orthoscopic oculars. 


(f.0.b. Long Beach), 


PORTABLE ASTROLA REFLECTORS 
6" Student, f/7 to f/9. .$194.50 


Send for our new 1960 complete color catalogue 


in stock are many small reflectors, refractors, 


Anaheim St., 
Phone: GEneva 4-2613 


4137 E. 





Breathtaking Performance —_ 


ASTROLA REFLECTING TELESCOPE 


American Made — Available on Time Payments 


Truly breathtaking performance is yours with an ASTROLA 
If you are an ASTROLA owner, you will enjoy many 
thrilling views — the finer markings on Jupiter’s cloud belts, 
gaps in Saturn’s ring system, delicate details on Mars, such as 
the canals — all far beyond the grasp of smaller or less perfect 
If you haven’t ordered your ASTROLA, why wait? 
Countless observing thrills will be yours throughout the rest of 
1960 and for many years to come — with an all-precision 
solid observing comfort, 
nothing matches the De Luxe ASTROLA models, 
clock drive, large solid-brass setting circles, and smooth rotating 
tube always allowing the eyepiece to be horizontal. 

We are proud to present our newest 10” f/7 ASTROLA, pic- 
tured here, on a permanent 9’-diameter steel observatory pedestal, 
and four Brandon 
Full price, including packing and crating 


NEW ALUMINIZED 
MIRRORS AND DIAGONALS 
OF PYREX-BRAND GLASS 


Standard De Luxe 
eee $325.00..... $500.00 D sa<ssa0es 
were $590.00 Oscweaeen 
ie nieces $495.00..... $750.00 Oe ae eeenes 
122" Transportable...... $1180.00 121’......... 


and full price sheet. 
neeles area. 


Visit our display room when you are in the Los A 
books, 


CAVE OPTICAL COMPANY 


Long Beach 


with electric 


$795.00 


Always 
and accessories. 


Calif. 
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ISAAC NEWTON 


Beulah Tannenbaum and Myra Stillman. 
McGraw-Hill Book Co., New York, 1959. 
128 pages. $3.00. 


HE GROWING 

American life has 
creasing number of 
books intended to introduce scientific 
subjects to younger readers. Many of 
these are error-filled attempts to exploit 
popular interest. Selecting the 
be a difficult problem for parent, teacher, 
or librarian. 
Newton is easily among the first 


of science in 
fast-in- 
jacketed 


TIDE 
caused a 
brightly 


best can 


Tsaac 
rank in recent science books for those of 
high or high school age. It is a 
readable, well-informed life of England’s 
greatest man of science, whose discoveries 
in astronomy, physics, and mathematics 
have so deeply influenced the world in 
which we live. To him we largely owe 
the far-reaching idea of a universe gov- 
erned by simple natural laws, whose 
language is mathematics. 

Not only Newton’s influence but his 
versatility make him especially suitable 
as the central theme of a book about 
science. ‘The authors have used this op- 
portunity effectively. Thus, their account 
of Newton’s discoveries in optics leads to 
brief but clear discussions of telescope 
construction and of modern ideas about 
the nature of light. 

Perhaps more important, we do not see 
Newton as an isolated individual, but 


junior 
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SCIENCE and TECHNOLOGY © 
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Professionally Designed and Produced 
~ olarts 2.4” EQUATORIAL REFRACTOR 





























































r) 
+ @ 62-mm. objective 
@ Micromotion adjustments on both axes 
@ Coated optics throughout 
7950 @ Equatorial mount 
@ Eyepieces for 160x, 88x, 40x (200x available at extra cost*) 
O-OGe Stine: Wh. SO Tks occ ccdccccesces SOON sacdedecceeascasd Net 79.50 
“F399 4-mm.. orthoscopie eyepiece for 2Q0OH ... occ ccccessccccccccccesuces Net 8.95 
o ” ° 
wuts 3” Equatorial Refractor Galactic 3” Equatorial Refractor 
Ultra-precise helicoid fo- © 910-mm. focal length a 
cusing @ 76.2-mm. clear aperture 
© 76.2-mm. clear aperture @ Micromotion controls for 
© 7 coated eyepieces to declination and right 
227x ascension 
@ Most advanced equatorial ©@ Resolving power 1.6 
) mount seconds of arc 
© 1.6”, 500-mm.-f.l. finder © 1.6%, 500-mm.-f.l. finder 
@ 7 eyepieces to 227x 
F-885 Shpg. wt. 100 Ibs. .....0.0e0c06 OOO DOWG: 6.5 ce oewexe Net 269.50 F-OG4: Shing. Wt: 60) [BBas vicicccc cs cnctawe FOO os cccecsctneces Net 189.00 
STAR SPECTROSCOPE WITH 3 EYEPIECES 
@ Observe the spectra of stars of magnitudes 1 to 3 
95 @ Identify Fraunhofer lines from C to G 
f 29 @ Drawtube focus arrangement 
@ Fits threads of 25-mm. O.D. eyepieces 
F36P Shpg. wi. & Gt: ...cccicces TOP BOWS. 2522250805 Net 29.95 
LAFAYETTE EXCLUSIVE LAFAYETTE 
ASTROGRAPHIC 14” TRANSPARENT 
PLANETARIUM CELESTIAL GLOBE 
ee tea @ Basic Aid for 
bd el Students and 
995 verse in your ‘Sucka a 3950 
hand! Astronomy 
@ Completely @ Adjustable satellite orbits 
portable! @ Satellites travel around earth 
© Self-illuminated! automatically 
@ Locates and identifies all the im- @ Adjustable sun and moon 
portant constellations seen in our @ Adjustable lunar orbital inclination 
latitudes! @ 80 constellations — including all 
@ The perfect star finder! psi ey and, 3rd, and 4th 
Shpg. wt. 112 Ibs. Shpg. wt. 15 Ibs. 
= F500 . 1... 2... e eee eee eee Net 9.95 F-400 ..... 5.00 Down ..... Net 39.50 
USE OUR EASY PAYMENT PLAN — DOWN PAYMENTS AS LOW_AS $2.00 AND UP TO 24 MONTHS TO PAY 
AE* AY EsET Es jamaica 33,N.y. Lafayette Radio, Dept. SKJ-6 P.0. Box 190 Jamaica 31, N. Y. § 
BR A DI OO 165-08 Liberty Ave. (D Please Send Stock 4... © Ghelees O-...........,. | 
I CD Send me the FREE 324-pg. 1961 catalog 610. t 
NEW YORK 13, N. Y. BRONX 58, N. Y. BOSTON 10, MASS. i 
100 6th Avenue 542 E. Fordham Rd. | __110 Federal Street NI i Acsused ts hcdeidieshethasen cag are eee 1 
NEWARK 2, N. J. PLAINFIELD, N. J. PARAMUS, N. J. fj AAdrOSS.nnnnssrseernnnnnnnnnnentnntnnnnnnnnnnn annem 
y 24 Central Avenue 139 W. 2nd Street 182 Route 17 ene yee State ae 
= oe oe ee ee ee ee ee ee ee eee ee ee ee ee ee ee ee ee es es 














4 } 
Kaui, j 50 
Seititiliis 





Questar 


NEW HOPE - PENNSYLVANIA 


A WOMAN WRITES OF HER QUESTAR 


“Since receiving Questar, I have been writing you mentally every day to say what you no doubt 
have heard many times, that Questar is an instrument of such jewellike quality that I fail to find 
words to express my feelings adequately. It is a pleasure just to lift it out of its case. It so out- 
modes other telescopes that it is like a leap from the Stone Age to the present time. I cannot 
praise it highly enough, and I begrudge every cloudy or foggy day that keeps it safely cased. 

“To the men who designed this instrument my undying thanks, and that of many others, for 
Questar is truly progress, and way ahead of its time.” (Miss) Julia Wightman, , New York 
STAR-TESTED QUESTARS ARE USUALLY IN STOCK READY FOR IMMEDIATE DELIVERY, FROM $995. TERMS ARE AVAILABLE. LET US SEND YOU THE QUESTAR BOOKLET. 
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among his contemporaries. The reader 
meets Robert Hooke, Edmond Halley, 
and other leading figures of the Royal 
Society, and tastes the flavor of the age in 
which they lived. The historical context 
is recreated with much skill. It is all too 
rarely that books for younger readers 
capture anything of scientific humanism. 

Despite the solid content of Isaac New- 
ton, it is a simply and clearly written 
book, with a flow of anecdote and inter- 
esting personal detail that carries the 
reader along. There are no blind alleys 
into obscurities, nor, on the other hand, 
is there “talking down.” 

So much well-digested biographical in- 
formation is attractively presented that 
this little book is worth the attention of 
those of any age who want to know some- 
thing about Newton. 

MARTHA D. ASHBROOK 
Weston, Mass. 


MOON MAPS 


H. P. Wilkins. Macmillan Co., New York, 
1959. 65 pages. $6.00, spiral bound. 


HIS is a virtually unaltered republi- 
cation, enlarged to a scale of 40 inches 
to the moon’s diameter, of the lunar 
map in H. P. Wilkins and P. Moore's 
The Moon (1955). It consists of 25 charts 
which together represent the lunar disk 


essentially identical to the detail map of 
Ptolemaeus on page 61 of the 1955 book, 
while the 27th identifies some features on 
the far side of the moon. 

The accompanying text consists almost 
entirely of a list of some 700 named for- 
mations, with an indication of the charts 
on which they appear, and a sentence or 
two of description. 

Unfortunately, the scientific usefulness 
of this lunar atlas is not commensurate 
with the enormous labor its author de- 
voted to charting our satellite. The rea- 
sons for this have been given by Kk. W. 
Abineri and D. W. G. Arthur in the 
Journal of the British Astronomical <As- 
sociation, 66, 177, 1956, in their searching 
review of The Moon. Their criticisms 
apply equally to the present map. 

In that 1956 review, attention was 
called to a number of specific errors, such 
as a gross misplacement of the crater Lip- 
pershey, and a nonexistent ring between 
Euctemon and Baillaud. ‘These errors 
have not been corrected in the present 
version of the map, and there are some 
other indications that this never received 
the thoroughgoing revision it needed. 
It may not have been possible, for Wil- 
kins was in poor health for some time 
before his death on January 23, 1960. 

The amateur who already owns The 
Moon will probably find the purchase of 





| “Portabie Laboratories" for the Classroom 
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| How to dramatize 
basic concepts 
of astronomy and 
the solar system 


Unique, new WHIRLING WORLDS graphi- 
cally depicts the sun and the nine planets 
with their satellites in scale. Easily assembled, 
durable, colorful, perfectly balanced, it is a 
handsome addition to classroom or laboratory, 
as well as a perfect introduction to basic con- 
cepts of astronomy, space and the nature of 
the universe. 32-page illustrated manual by 
Franklyn M. Branley of the Hayden Plane- 
tarium presents a world of astronomical knowl- 
edge, plus 41 intriguing classroom projects 
employing WHIRLING WORLDS, and simple 
assembly instructions. List $3.95 (quantity dis- 
counts for schools). For complete catalog of 
PORTABLE LABORATORY teaching aids, 
write Science Materials Center, 59 Fourth 
Avenue, New York 3, N. Y., Dept. M-166 

















at mean libration and contain about Moon Maps unnecessary, since it is es- SCIENCE MATERIALS CENTER 
90,000 formations. The 26th chart is sentially a reprint. Wi. ELS. | a division of The Library of Science 
é? 
’ SATELLITE SPACE K-4 
3-INCH DELUXE 
$79.95 





Completely assembled 3-inch reflector * All-metal 
construction with seamless aluminum tube * Stand- 
ard 11-inch rack-and-pinion focusing eyepiece 
mount * Corrected optics for fine definition * 
Collapsible self-locking metal tripod * Peep-sight 
finder * 60-power eyepiece * (120-power eyepiece 
available, $4.00) * With altazimuth mounting, 
$29.95 * With equatorial mounting, $39.95 * 
f.o.b. Pottstown, Pa. 


BOOKLET, ‘Instructions To Establish Your Telescope 
and To Set and Use Your Setting Circles.” 21 
pages. $1.00 ppd. 


KIT 


$98.50 
ASSEMBLED 





OUR SPACE K-4 DELUXE... 
standing performance. 


$79.95, f.o.b. Pottstown, Pa. 





nationally recognized by astronomers and schools for its out- 
Purchased by schools under NDEA for teaching astro-sciences, the SPACE 
K-4 DELUXE is available completely assembled for $98.50, or as a kit with assembled optics for 
Prices include 3 eyepieces: 50x, 100x, and 200x, standard 114°; 
6x25 achromatic finder; adjustable equatorial 
model also available with clock drive and setting circles. 


mount; pedestal; and collapsible legs. This 








All prices subject to change. 
DEALER INQUIRIES INVITED 


SPACEK INSTRUMENT CO. 
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PLANETARIUM SHADE 


Attractively styled lamp shade provides the finish- 
ing touch for anyone interested in astronomy and 
space science. Constructed of durable translucent 
stock and printed in color. Stars appear white with 
outline of 37 constellations on deep blue background. 
Constellations of spring, summer, fall, and winter 
accurately scaled and identified by name, with 
Milky Way, zodiac, and equator outlined. Size, 12” 
diameter, 81/2’ high. Supplied with clip or washer- 
type mount (specify which when ordering). Ideal gift. 
Practical and educational. $5.98 ppd. 


FAVORITE CONSTELLATIONS 


OF THE NORTHERN HEMISPHERE 
© 1959 


A photographic atlas of the sky from declination 

30° to the North Pole. This set of 33 slides on 
35-mm. film is made up of actua! unretouched 
photographs requiring almost three years to ob- 
tain using special equipment. Set includes 39 
slides — one title, five star maps, and 33 con- 
stellations. Each slide mounted and _ identified. 
Suitable for projection with any 35-mm. equipment 
on screen and ceiling for lectures and teaching. 
This is the finest set of slides we have ever seen; 
each constellation is sharp and clear with excellent 
contrast. Instructions included. $16.00 ppd. 


Inquiries from schools, clubs, dealers, and plane- 
ariums invited. 


1130 Sembling Ave. 
Pottstown, Pa. 
Telephone: FAculty 3-2825 
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NEW BOOKS RECEIVED 


ScIENCE SURVEY 1, A. W. Haslett and 
John St. John, editors, 1960, Macmillan. 
360 pages. $5.75. 


This collection of 26 popular yet authori- 
tative summaries of recent scientific advances 
covers topics from nuclear reactions in stars 
to fish migration. Three chapters deal with 
earth sciences, five with space exploration. 
A Guipe To THE Stars, Patrick Moore, 
1960, Norton. 222 pages. $4.95. 

A well-known British amateur describes the 
starry heavens, from constellations through 
double and variable stars, clusters and nebu- 
lae, and the Milky Way, to distant galaxies. 
The simply written text tells how the dis- 
tances of stars and their other properties are 
found. Appendices list some interesting stars 
and telescopic objects for the beginner. 
Avionics RESEARCH: SATELLITES AND PRoB- 
LEMS OF LONG RANGE DETECTION AND 
Trackino, FE. V. D. Glazier, E. Rechtin, and 
J. Voge, editors, 1960, Pergamon. 257 pages. 
$10.00. 


Technical papers presented during an Oc- 


tober, 1958, symposium at Copenhagen, Den- 
mark, are now available in book form. They 
are of primary interest to specialists in the 
radar tracking of artificial satellites, and in 
the interpretation of radio observations of 
satellites. 

THE FASCINATING WorRLD OF ASTRONOMY, 
Robert S. Richardson, 1960, McGraw-Hill. 
274 pages. $5.95. 

This book answers in nontechnical language 
astronomical questions ranging from “How 
do you become an astronomer?” to “Why 
are cluster variables important?” Many pho- 
tographs and drawings complement the text, 
which is mostly about solar system objects. 
The author is associate director of the Grif- 
fith Observatory and Planetarium. 
Science, J. Bronowski, editor, 1960, Double- 
day. 367 pages. $9.95. 

This profusely illustrated book is a broad 
popular review of chemistry, physics, and 
astronomy. The nearly 80 pages on astro- 
nomical topics are by Patrick Moore. The 
encyclopedic presentation is augmented with 
a glossary of a thousand scientific terms. 





SKY-GAZERS EXCHANGE 


Classified advertising costs 30 cents a word, including 
address; minimum charge, $4.00 per ad. Only one 
for sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only 
on copy received by the 20th of the second month 
before publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, Harvard Observatory, 
Cambridge 38, Mass. 


FINE orthoscopic eyepieces: 114” diameter. Focal 
lengths of 26.6 mm., 20 mm., 16 mm., 10 mm., 
and 6.6 mm. Brand-new, coated, dust- sealed. 
Fortunate purchase permits selling at reduced price. 
While yA last, $15.95 each. Set of five, $77.50. 
Cal-Astro Optical Laboratories, 30 N. San Gabriel 
Blvd., Pasadena, Calif. 


FOR SALE: £/12, mirror, Ye wave, made by Garth 
Optical Co. Four eyepieces: 28-mm. ellner, 
12.5-mm. Huygens, 44” Ramsden, 4-mm. ortho- 
scopic. Mirror cell. \-wave prisms. Barlow lens. 
All cost me $150.00; will sell for $75.00. Edward 
Franzen, 4829 Berenice Ave., Chicago 41, Ill. 


QUEST AR, field model. Excellent condition, $460.00. 
James Todd, 95 Weldon St., Rochester 11, is 


WANT ED: 3” Unitron equatorial refractor in good 
condition. Paul Nachman, 1447 Birchwood Ave., 
Chicago 26, Ill 


EQUATORIAL MOUNTS: Seven models, finished or 
semifinished. M. Stell, 600 E. 5th, Coleman, Tex. 


WOULD LIKE to become acquainted with persons in- 
terested in astronomy residing in the Wichita Falls, 
Texas, area. Steve Ebner, 1536 Glendale Dr., 
Wichita Falls, Tex. Phone: 767-8605. 


PYREX MIRRORS, 1/20 wave. 6”, £/8, $69.00. 
Other sizes on request. Astro-Research Laboratories, 
4601 70th St., La Mesa, Calif. 


MOUNTED Ist- quality 6” telescope objectives, 
$350.00. ig = somiaanea invited. 24 years of experi- 
ence. Earl Wit rerspoon Sumter, 5c. 


164- PAGE photographic bargain catalogue, _ listing 
thousands of photographic bargains. Send 25¢ for 
your copy, credited on Ist order. Dept. 26-C10, 
‘ill. Camera Co., 230 S. Wabash Ave., Chicago 
4, Ill 


NEW IDEA: Atomic Chart of the Elements. <A 
simplified diagram, approximately 18” x 22”, ar- 
ranged in circular form for easy reference. Includes 
atomic number, symbol, name, and mass of all 
known elements. Printed on heavy paper in two 
colors. $1.00, shipped postpaid. he William 
Richmond Peters ceva and Research Group, 
Dept. M, 115 E. Aspen St., Flagstaff, Ariz. 

TWO TELESCOPES in one: 6”-diameter mirrors, 30” 
and 72” focal lengths. Also serviceable antique 
microscope. F. J. Hereford, 1809 20th St. N.W., 
Washington 9, D. C. 

6” REFLECTOR, tracker, $135.00, or trade for larger 
scope. G. Urban, 18308 Dalewood Ave., Cleveland 
37, Ohio. 





ALUMINUM TUBING: 18 sizes, 1” through 10”. | 
Pesco-A, Box 363, Ann Arbor, Mich. 

UNITRON 4” photo- equatorial, with all accessories, | 
plus three extra eyepieces and erecting prism. Ex- 
cellent condition. $800.00 f.o.b. Winston-Salem, 
N. C. George K. eae 2320 Elizabeth Ave., 
Winston-Salem, N. C 


ALUMINUM TUBING. "Barlow lens for Japanese re- 
fractors, $6.50. Peninsula Scientific, 2421 
Camino Real, Palo Alto, Calif. 

QUESTAR, de luxe, brand-new condition, must sac- 
rifice. Bought new in August, 1959. Shipped_in 
original leakproof container. Also Praktina FX 
camera, f/2.8 Zeiss Tessar lens, various finders, 
cases, couplings, and accessories, complete for astro- 
photography. Original cost, $1,290.95; will sell 
complete for $825.00; or $725.00, less camera. 
James Leach, 581 Ravinia Dr., South Haven, Mich. 


ZEISS 60-mm. refractor, altazimuth mount on hard- 
wood tripod, slow motions on both axes, six 
oculars, 7x 50 finder. Sale preferably Cleveland 
neighborhood for inspection convenience. $250.00. 
T. Doran, 373 E. 288th St., Willowick, Ohio. 


EC UATORIAL MOUNTS with slow- motion drives on | 
oth axes, $85.00 and up. Mirrors, any focal ratio, 
low-cost refiguring. Heavy-duty tripods. Aluminum 
castings. J. McQuaid, 2003 High, Logansport, Ind. | 





FOR SALE: 3” Unitron altazimuth refractor with | 
astro-camera. Excellent condition. $225.00. Joseph 
Elio, 186 Seaside, Milford, Conn. 


LIMITED OFFER: Brand- -new Ross- -type wide-angle | 
lenses, f/4 to f/11, clear aperture 1.250”. With | 
iris. Mounted in barrel with flange-type mounting. 
Will cover 4x5 plate. Focal length 5”. These 
lenses have been tested and are ideal for astro- 
photography, copy work, or as enlarging lenses. 
Packed in original factory cartons. $19.95, each, | 
postpaid. Spacek Instrument Co., 1130 Sembling 
Ave., Pottstown, Pa. 


8” ASTROLA, complete with three Brandon ortho- | 

scopic eyepieces, Goodwin Barlow, $260.00. Also | 
4” Dynascope, $25.00. W. M. Ryan, | 
Creek Rd., Norristown, Pa. 


SOUTHWESTERN OBSERVERS: Finest refractor | 
telescopes supplied in 2.4”, 3”, and 4” altazimuth | 
and a ge models. Details on request. Melton | 
Industries, 1901 Levee St., Dallas 7, Tex. Phone: 
RI 8-4769. 


3121 Stony 


FOR SALE: 6” equatorial £/8 reflector, circles, four | 
Brandon oculars. Very ie condition. New July, | 
1960. $175.00. Bill Iburg, 5229 S. Rockwell, | 


Chicago 32, Ill. 


CONSIDERING astronomy as a "career? Vocational 
and Professional Monographs: Astronomy, by Dr. | 
Freeman D. Miller, describes personal qualifications, 
scholastic training, and job opportunities. $1.00 | 
postpaid. Send to Box B, Sky and Telescope, 49 | 
Bay State Rd., Cambridge 38, Mass. 


2.4” REFRACTOR, complete ‘with finder, slow mo- | 
tions, erecting prism, Barlow, like new, $40.00. | 
E. Rourke, 2509 N. Quincy St., Arlington 7, Wa. 


FOR SALE: "Proceedings of the Western Amateur 
Astronomers’ 1960 convention, $1.50 per copy. 
Group _ photo, ograph, $1.00. Walter J. Krumm, 
10628 Larry Way, Cupertino, Calif. 
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Tue NATURE OF THE UNIVERSE, Fred Hoyle, 
1960, Harper. 141 pages. $3.00. 

In this revised and up-dated version of a 
book first published in 1950, a leading Brit- 
ish cosmologist tells in nontechnical language 
of the past, present, and future of the astro- 
nomical universe. 

Tue Rapio Norse Spectrum, Donald H. 
Menzel, editor, 1960, Harvard University 
Press. 183 pages. $7.50. 

Thirteen papers presented at a conference 
on radio noise, held at Harvard Observatory 
in 1958, cover aspects of radio astronomy 
from man-made radio noise to electromag- 
netic emission from meteors, noise of plane- 
tary origin, and interstellar hydrogen. 
ADVANCES IN SPACE SciENcE, Vol. II, 
Frederick I. Ordway, III, editor, 1960, 
Academic Press. 450 pages. $13.00. 

Space physics, satellite and space-vehicle 

tracking, materials, electrical propulsion sys- 
tems, and attitude control are the topics 
covered in this volume, one of a series on 
space technology. 
LA RapDIOASTRONOMIE, A. Boischot, 1960, 
Masson et Cie., 120 Boulevard Saint Ger- 
main, Paris 6, France. 125 pages. 13 NF, 
paper bound. 

Findings from radio observations of the 
sun, moon, planets, the Milky Way, and 
discrete sources, are surveyed in this volume 
for the general reader with some scientific 
background. The text is in French. 
Puysics OF THE Upper ATMOSPHERE, J. A. 
Ratcliffe, editor, 1960, Academic Press. 586 
pages. $14.50. 

Detailed authoritative accounts of all 
branches of the study of the atmosphere 
above 60 kilometers compose this book. 
There are chapters on the upper atmosphere 
(M. Nicolet), rocket and satellite studies 
(H. E. Newell, Jr.), the aurora (D. R. Bates 
and H. G. Booker), and a synopsis of ad- 
vances made during the International Geo- 
physical Year. Extensive bibliographies are 
included. 

ImaGEs bu CreL, J. Gauzit, 1960, Dunod, 
92 Rue Bonaparte, Paris 6, France. 66 
pages and 89 plates. 18.50 NF, paper bound. 

Nearly 100 large photographs, mostly 

taken with the world’s largest telescopes, 
present showpieces of the sky, from the 
moon and planets out to distant clusters of 
galaxies. This collection is preceded by a 
popular summary of modern astronomy, in 
French. 
Orsit TueEory, Garrett Birkhoff and R. E. 
Langer, editors, 1959, American Mathemati- 
cal Society, 190 Hope St., Providence 6, 
R. I. 195 pages. $7.20. 

Ten recent contributions to celestial me- 
chanics deal with the motions of charged 
particles in the earth’s vicinity, artificial 
satellite problems, and planetary motion. 
This publication is Vol. IX of Proceedings 
of Symposia in Applied Mathematics. 

A Structure OF SCIENCE, Joseph H. Simons, 
1960, Philosophical Library. 269 pages. 
$4.75. 

A professor of physical chemistry describes 
the nature of science and of scientific ideas, 
without using mathematics or abstruse con- 
cepts. 

Space BioLtocy, James Stephen Hanrahan 
and David Bushnell, 1960, Basic Books. 263 
pages. $6.00. 

Two historians of science report the find- 
ings so far on how the human body will fare 
in space travel. The cultural impact of 
astronautics is critically analyzed. 




















NISHIMURA 16-INCH CASSEGRAIN REFLECTOR 
installed in the BIELA OBSERVATORY 
March 15, 1960. 




















Biela Observatories, Incorporated, searched for more than 
four years for the optical artist who — with the skill of his 
hands and the devotion of his heart — is creating master- 
pieces of incomparable precision. 


We have found this man in Kyoto, Japan — a colorful 
city of centuries-old tradition — a place where modern 
machines and advanced engineering have not taken the 
place of the artist. Instead, they aid him to make every 
instrument a masterpiece in its own right. 


Nishimura instruments are designed for precision perform- 
ance as a tool of modern teaching in progressive schools, 
colleges, and universities, which take pride in maintaining 
and elevating their teputation for high standards. These 
instruments are designed for the most discriminating ama- 
teur observer — the person who will never relinquish the 
ever-fascinating study of the endless universe — astronomy, 
the oldest and most noble science of man. 


Nishimura telescopes are available in sizes from the 6-inch 
semiportable reflector to the 24-inch Cassegrain-Newtonian 
Observatory instrument. Every telescope is equipped with all 
the features that characterize the finer instruments. Write, 
wire, or phone for detailed specifications concerning the 
telescope of your choice. 


Biela Observatories, Inc. 


DISTRIBUTOR FOR NISHIMURA ASTRONOMICAL INSTRUMENTS 


@ 325 BERRY AVENUE 
@ ANAHEIM, CALIFORNIA 


@ PHONE KEystone 3-2207 
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This 4° UNITRON is yours 
for only $128 down 


You can tell at a glance that here is a telescope designed to 
achieve professional results. Indeed, this 4’° UNITRON has been 
chosen for important research by university observatories, the U. S. 



























and foreign governments, and leading industrial laboratories. Owner- 
7 ship of such a superb instrument might be thought to be beyond the 
means of many amateur astronomers, yet a 10% down payment of 
only $128 puts you at the controls of this magnificent UNITRON. 


The full purchase price of $1280 includes everything the serious 
observer wants and needs to make the most of his observing — clock 
drive, fixed pier, Astro-camera, 2.4’ photographic guide telescope, 
Super-UNIHEX, large 42-mm. 10x view finder, eyepieces, and a com- 


plete selection of accessories in addition to these pictured above. 








With this 4’ UNITRON, you have at your disposal a complete 
range of magnifications: 25x, 38x, 60x, 83x, 120x, 167x, 214x, 250x, 
300x, 375x. And, with the Super-UNIHEX Rotary Eyepiece Selector, 
you can switch from a spectacular wide-field view of the sky to high- 


power observation of planetary details at a flick of a finger. 


There are other UNITRON 4” models for as little as $465 complete 
($46.50 down) and other UNITRON Refractors for as low as $75 ($7.50 
down). All may be purchased using our Easy Payment Plan. Which- 
ever model you choose, you are assured of obtaining the finest 
instrument in its class. After all, it is a UNITRON. ) 








See the back cover. 


INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
204-206 MILK STREET BOSTON 9, MASSACHUSETTS 





New “Achromatic Amplifier” now free with each UNITRON 


PORTABILITY PLUS 














UNITRON‘s new “Achromatic Amplifier’ is a two-element, Barlow-type, negative amplifying 
lens designed especially for UNITRON Refractors. When used with a UNITRON eyepiece, it 
doubles the normal magnification of the telescope. Here is an ideal way to increase the 
usefulness of each eyepiece and to obtain the high magnifications that you have always 
wanted for planetary and lunar observations. The magnification factor of 2x has been 
selected as the most useful for general amateur observing under a wide variety of 


atmospheric conditions. 


t 

Two types of mounting cells are offered: one to fit the UNIHEX Rotary Eyepiece Selector and 
one for the UNITRON Star Diagonal. Either type can be inserted or removed in a jiffy. 
There are no cumbersome tubes to attach, nor ever any need to adjust the focus of the 








“Achromatic Amplifier.“ You merely use your regular standard or accessory UNITRON eye- 
pieces in the UNIHEX or star diagonal in the customary manner. The unique optical design 


The new ‘Achromatic Amplifier’ will be offered as a separate accessory to those who already own 
UNITRONS. Further details will be announced in our November advertisement. 








MANY Models To Choose From! 


Note These UNITRON Features 
@ LENSES are FULLY CORRECTED for spherical and 





_<# 
matches the UNITRON objectives and eyepieces to insure sharp definition without loss of re hy 
resolution. UNITRON 2.4” Altazimuth 

: Here is the telescope that has long been 

This useful and valuable accessory is now included as standard equipment with all UNITRON America's most popular low-priced refractor. 

Refractors at no additional cost another of the many reasons why the telescope you The UNITRON 2.4" Altazimuth is a favor- 

\ dunia. eaaitie tn « Une. ite not only with the beginning amateur, but 


is chosen by many owners of larger instru- 
ments as a second telescope because of its 
light weight and extreme portability. A 
newly designed suitcase-type cabinet is now 
being included to house the complete tele- 
scope with tripod and mounting, thus permit- 
ting even more convenient transport than ever. 

The UNITRON 2.4" Altazimuth Refractor is 
priced at only $125 complete with tripod, 
sturdy mounting with micrometric slow-motion 


2’ SATELLITE ($7.50 Down) 6x, diagonal $75 chromatic aberration and are COATED for maximum bril- 7 - 
eyepiece, altazimuth mount with circles, stand — and clarity ha image. ye especially anne — four mye Ha ——. of oe 
i or astronomical observation. AIR-SPACED OBJECTIVES. otary Eyepiece lector or star diagona 
1.6" ALTAZIMUTH ($7.50 Down) $75 and erecting prism system, cabinet, and other 


with eyepieces for 78x, 56x, 39x 


@ REFRACTOR type of design duplicates the perform- 
ance of larger telescopes of other types. No mirrored 


accessories. Using our Easy Payment Plan, a 


2.4’ ALTAZIMUTH ($12.50 Down) $125 surfaces to become oxidized. Superior definition to the mere 10% down payment of only $12.50 
with eyepieces for 100x, 72x, 50x, 35x very edge of the field. brings this UNITRON to you. 
" @ EYEPIECES of the HIGHEST QUALITY: Orthoscopic, 

2.4” EQUATORIAL ($22.50 Down) $225 Achromatized Symmetrical, Kellner, Huygens. Three to 


with eyepieces for 129x, 100x, 72x, 50x, 35x 


3” ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 


with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 


4" ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 


4’ EQUATORIAL ($78.50 Down) with $785 


ten eyepieces included with each instrument. 


@ FINEST MATERIALS used throughout. DURALUMIN 
TUBE. Moving parts of BRASS carefully machined to 
close tolerances, and finished in CHROMIUM. No surplus 


3’ EQUATORIAL ($43.50 Down) $435 — components used. Obs 
. with eyepieces for 200x, 131x, 96x, 67x, 48x © MODERN DESIGN based on time-tested engineering 
3’ PHOTO-EQUATORIAL ($55.00 Down) $550 principles. HANDSOME APPEARANCE to which no illus- 


tration can do justice. 


@ EQUATORIAL MODELS have slow-motion controls for 
both declination and right ascension as well as con- 
venient clamps on both axes. Sturdy TRIPOD (or PIER). 


@ ALTAZIMUTH MODELS have slow-motion controls for 


et UNITRON’s FREE 





erver’s Guide and Catalog on 





ASTRONOMICAL TELESCOPES 


This valuable 38-page book 
is yours for the asking! 







1 to fp ; 
j 4 7 both altitude and azimuth as well as clamps for both 
See eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x co-ordinates. Sturdy TRIPOD. eid gece eiesilinincabuacis tieasbiaibe ab ais 
4’ PHOTO-EQUATORIAL ($89.00 Down) with $890 ; ; travel almost a reality, astronomy has become today’s 
. S. eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x ——, ae Pe scnngg ey eyepieces available od fastest growing hobby. Exploring the skies with a tele- 
. y y a models. vices incthae Baste accessories, tri 0 scope is a relaxi diversion for father and on alike. 
ner 4” EQUATORIAL with clock drive . $985 — —* fitted wooden cabinets, and operating pre ondik ——o — nse ——_ 
the ($98.50 Down), Model 160V, eyepieces as above CE ae articles on astronomy, observing, telescopes and acces- 
+ of “ : : sories. It is of interest to both beginners and advanced 
4 EQUATORIAL with clock drive and metal $1075 HOW TO ORDER A UNITRON pose 
ON. pier ($107.50 Down), Model 166V, eyepieces as above C lod 
" ; P Send check or money order in full or use our Easy Pay- contents include — 
ous 4” PHOTO-EQUATORIAL with clock drive and $1 175 ment Plan, as described below. Shipments made express Gentae 
Astro-camera ($117.50 Down), with eyepieces collect. Send 20% deposit for C.0.D. shipment. bs conges = 
lock for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x UNITRON instruments are fully guaranteed for quality, oom ape 
P Rgeee Oe mee workmanship, and performance, and must meet with WORESES @F the Shy 
Pe, 4’’ PHOTO-EQUATORIAL with clock drive, pier, $1280 your approval or your money back. . Constellation map 
om- Astro-camera ($128.00 Down), eyepieces for 375x, Hints for observers 
ve. 300x, 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x Use Our EASY PAYMENT PLAN + Glossary of telescope terms 
- P : P ¢ How to choose a telescope 
7 6” EQUATORIAL with clock drive, pier, $5125 UNITRON’s popular Easy Payment Plan is a convenient © Amateur clubs and research 
a 2.4’’ view finder, with eyepieces for 625x, 500x, - — way by , — UNITRON —— programs 
0x, when you do not want fo disturb your savings or when 
we 416x, 357x, 277x, 200x, 138x, 100x, 62x, 42x you haven't the total cost of the telescope immediately 
tor, 6’’ PHOTO-EQUATORIAL as above but with $5660 available. The down payment required is 10%. The 
4° quide te) ‘iluminated di | balance due is payable over a 12-month period, and 
gh- SUES SESS COPS, MIU RRC Segue ats there is a 6% carrying charge on the unpaid balance. 
UNIBALANCE, Astro-camera Model 330 Your first payment is poe dve Rage bn after you na 
oe F ceive the instrument, and if you should want to pay the 
6" PHOTO-EQUATORIAL as above with $6075 entire balance due at that time, the carrying charge is INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
ete addition of 3’’ Astrographic Camera Model 80 canceled. (6 models available on special plan.) 204-206 MILK STREET + BOSTON 9, MASS 








Please rush to me, free of charge, UNITRON's new Observer's 








Guide and Telescope Catalog 20-G. 
] ] O INSTRUMENT DIVISION OF | Name a | 
UNITED SCIENTIFIC COMPANY | Street - | 

. City State— ——— 


204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 
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how modern 
is your telescope? 


A.D. 1668 


Reflector (Newton) 
[] Refractor (Fraunhofer) 1815 
[_] Catadioptric (Schmidt) 1931 
[-] Catadioptric (Maksutov) 1944 


For a new adventure in sharp seeing, try 


Ti. VEGA 6" MAKSUTOV 


Length: 24” Weight: 37 Ibs. 
Including equatorial mount, electric drive? 4 
vepieces, solar filter, camera adapter, case: 
$1675 

VEGA INSTRUMENT COMPANY 
840 Lincoln Ave., Palo Alto, Calif. 





+44444444+ DE LUXE +4+4+4444+44+4 
Reflecting Telescope Kits 


De luxe kits contain: 
% 2 mirror blanks of PYREX-brand glass 
*% 7 large metal cans of optical abrasives 
*% Fast-polishing cerium oxide 
* Red rouge and pitch 
Size Thickness Price 
44" Ya" $ 6.00 
6" id $10.50 
8” 134" $18.75 
10” 134" $33.65 
12" 24" $59.95 
ADD POSTAGE: Ist, 2nd, and 3rd_ postal 


zones from Detroit, add 10%; 4th, Sth, and 
6th, add 15%; 7th and 8th, add 20%; or 
we will ship postage collect 


f supplies. 


Send for free catalog o 


ASHDOWNE BROS. 


18450 Grand River Detroit 23, Michigan 
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BRANDON OCULARS 





These orthoscopic oculars are the 
choice of the amateur as well as the pro- 
fessional astronomer. Seven sizes avail- 
able: 4-mm., 6-mm., 8-mm., 12-mm., 
16-mm., 24-mm., and 32-mm. focal 
lengths. Standard 114” outside diameter. 

$15.95 each 


Brandon Oculars may be purchased at — 
a ave Optical Co., 4137 E. 

, Long Beach 4, Calif. 
Cleve 
Cleveland 
American 
Northwest Highway, 


Anaheim 
and siiodire 7618 Lawn Ave., 
>, Ohio 

Lens and Photo Co., 5700 
Chicago 30, Ill. 


Optron Laboratory, Box 25, D.V. Sta- 
tion, Dayton 6, Ohio 
900 E. Achsah Bond 


Adler Planetarium, 
Dr., Chicago 5, ; 


Telescopic Shop, 
Dearborn, Mich. 


Chuck’s Telescopic-Optical 
Sherbourne Dr., Inkster, Mich. 


r order direct. 


LIBRASCOPE P. R. 


Guaynabo Puerto Rico 
Formerly BRANDON INSTRUMENTS 


Polaris 14319 Michi- 
gan Ave., 


Shop, 887 


We will ship airmail. 
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SKY AND 


GLEANINGS FOR ATM's 


CONDUCTED BY 


A MOUNTING MADE OF A 


EVERAL TIMES a 6-inch 


portable reflector is used for observing 


year, my 


demonstrations at boy scout encampments 
in this The instrument 
handling on such occasions, 


area. receives 


severe and 

sometimes transported as far as 250 miles 
for instructing school classes and other 
In addition, 


observing 


it is used for ordinary 
and infrequent pho- 


groups. 
amateur 
tography. 
Several 
wooden and metal tripods, 


earlier mountings, both with 


never per- 


formed satisfactorily under these rugged 
conditions, but the one described here 
works well and stands up under rough 


It is as rigid as can be expected 
retains its 


handling. 
of a portable instrument, yet 
and suffers no damage 
easily set up 


alignment during 


transportation. It is and 





UTOMOBILE 


ROBERT F. COX 


FRONT-WHEEL ASSEMBLIES 


accurately aligned on the north celestial 
pole, making possible the use of setting 
circles. 

To cut down the 
amining the used parts available at 
salvage and auto junk yards. I 
that the front hub and spindle assemblies 
advantage. 


cost, I began by ex- 
local 
found 
of a car could be used to 
Units with tapered roller bearings were 
selected, because it is possible to preload 
that type of bearing to almost any degree 
desired and still not interfere with free 
rotation. 

Two such units were obtained from an 
wrecking yard for $3.75 each, 
cost of cutting them by 
r chassis and having all 
time. 


automobile 
including the 
torch from the ca 
excess metal removed at the 
To be sure of securing good bearings, one 


same 











J. Dexter Eoff’s rugged 6-inch reflector has an offset declination counterweight. 


1960 




















The Eoff mounting head, seen here about half its actual size, has finely divided 
setting circles, an aid to star and nebula identification. 


should carefully check their condition 
before cutting course, 
new assemblies could be purchased, but 


commences. Of 


at many times this cost. 

At this point, it is necessary to have a 
moderate amount of machine work done, 
either commercially or in one’s own shop. 
The wheel flange is removed from the 
hub, and the metal on the inner end of 
the spindles is turned to a disk, leaving it 
as large as possible. A hole is drilled in 
the opposite end of each spindle while it 
is still in the lathe, so an extension can 
be fitted and welded into the opening. 
The extension is turned true with the 
spindle’s axis, permitting the addition of 
setting circles, and even a clock drive. 

The photographs show the cradle of 
heavy welded steel plate that supports 
the hub forming the polar axis. The two 
parts are welded together at an angle 
equal to the observing latitude, but any 
small error can be taken care of when 
the instrument is set up. Two bubble 
levels were installed for this purpose. 
The second hub, forming the declination 
axis, was welded to the north end of the 
polar spindle at a right angle. This task 
was tricky and difficult. It is advisable 
just to spot-weld the two assemblies to- 
gether first, checking to be sure the angle 
has not changed before completing the 
job. 

Thus far, I have described the main 
steps required to use the wheel assem- 
blies for a telescope mounting. Further 
steps depend on the design adopted, par- 
ticularly for the counterweight. Not every- 
one will approve of my arrangement, 
which works all right in this case, how- 
ever. The pictures show adequately the 
pipe assembly used to carry the counter- 
weight, but 11” pipe is needed to secure 


rigidity, except for the 3” nipple that fits 


into the side of the declination axis hub. 

The main pier is of 2}” hard-steel drill 
stem, which has walls about twice as 
thick as ordinary pipe. The three legs, 
welded at the bottom of the drill stem, 
have leveling screws at their lower ends. 
The telescope-tube cradle is made of 
reinforced heavy aluminum channel. 

Without the control of slow motions 
or a clock drive, the telescope rotation on 
the roller-bearing axles is almost too 
smooth, so some form of brake is needed. 
Therefore, bolts with large heads have 
been inserted in tapped holes in the axle 
housings. These bolts may be turned 
against the axle shafts to act as brakes, 
introducing just the desired amount of 
drag. It is recommended that a flat ring 
be cut on the spindle surfaces just where 
the ends of the bolts strike, providing a 
grea:er braking surface. 

After the instrument was assembled and 
adjusted indoors, only minor corrections 
were found necessary when it was first 
used in the field. With the tripod level- 
ing screws and the spirit levels, alignment 
on the celestial pole is done quickly. Ob- 
jects can be easily found in the field of 
a l-inch eyepiece when the setting circles 
are used, and with care I can consistently 
place stars in an eyepiece of half that 
focal length. 

Although costing only some $35, the 
mounting is substantial and heavy. The 
telescope and mounting on the stand 
weigh close to 80 pounds. It meets all the 
requirements for my 6-inch reflector, and 
for larger instruments the same design 
could be adopted, with truck-hub = as- 
semblies instead of those from passenger 
cars. 

J. DEXTER EOP 
P.O. Box 676 
Ballinger, Tex. 
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* * BERAL COATINGS * * 


The ideal coating for front surface 
precision mirrors for these reasons: 
1. Beral has HIGH reflectivity. 
2. Beral is HARD: does not sleek easily 
3. Beral can be cleaned easily — no 
porous OVERCOATING of quartz 
4. Beral is NOT a Chromium alloy, so 
can be removed easily. 
Prices for Beral coating telescope mir- 
rors: 4”, $3.50: 6”, $5.00; 8”, $6.50 
10”, $8.50: 1216”, $12.50. Prices for 
sizes up to 37” diameter on request. Add 
Postage — Insurance for return mail 


LEROY M. E. CLAUSING 
8038 MONTICELLO AVE. = SKOKIE, ILL. 








Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear FUSED QUARTZ diagonals. 
Accuracy guaranteed 1/20 wave. 
Ellipse 1.25'' x 1.77" $12.00 
Ellipse 1.5" x 2.12" $15.00 


PYREX-brand glass diagonals, 1/8- 
wave accuracy. 
Ellipse 1.25" x 1.77" 
Ellipse 1.5" x 2.12" 
Without aluminum coating, deduct $1.00. 

Send for our complete list of supplies, 
Z } 


quartz mirrors, blanks, ocular 
coatings, and accessories 


E& W OPTICAL CO. 
2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 


$ 6.00 
$ 9.00 














for the discerning tyro — 


Star Instrument’s* 


6-inch f/10 Reflector...............062..S 179.45 


For quality without compromise 


T F OPTICAL LABORATORIES 


P. O. Box 481 


Huntington Beach, Calif. 


*Trade Mark TF Optical Laboratories 
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8-Power Elbow Telescope 








This telescope has a_ brilliant-image 
18° apparent field; actually 325 feet 
at 1,000 yards. Can be adjusted for 
focusing 15 feet to infinity. 2” achro- 
matic objective, focusing eyepiece 28 


OPTICS 





C d Bi | mm. f.1., Amici erecting sys 

oate inoculars tem. Turret-mounted filters: Pas 
clear, red, amber, and neu- 8 ) 

Beautifully styled imported binoculars. Precision made tral. Lamp housing to il- se Contd 


LOW, LOW PRICES! luminate reticle for night use. 
Truly the biggest bargain you 8 x 50 


were ever offered. Original Gov't. cost $200. 
Cat. No. $1686 Not Coated ............ $13.50 ppd. 
CO Wes BVO O CORO oi io vscecccaceccs $17.50 ppd. 





. 
5 | Mirror Mounts mn 
Cast aluminum, holds all of K ‘ Z — 
) ) ‘i / 174 
OE “Zeige” T our mirrors with metal clips. ~ Ae 


ype Type Completely adjustable, assem = 


led. 





Coraplete with carrying case and straps American 
tvpe offers a superior one-piece frame and clean de Cat. No. $1634 3-3/16’ Mount for 41/2’ Tubing $4.00 ppd. 
ian. Individual Focus (IF) or popular Center Focus — Cat. No. $1633 44’ Mount for 5” Tubing . 4.00 ppd. 





(CF) Cat. No. $1632 6” Mount for 7’ Tubing . 6.50 ppd. 
Field 
Cat. Size at 1,000 Type Price, P ° ° 
No. yards pod. rismatic Telescope 
$1149) 6x I5 IF 360 ft Opera ......... $12.75 
$1436 6x 30CF 395 EO kcsece Saee I 
$1435 6x30iF 395 “Zeiss” |. ..... 1e73 NEW! 80-mm. 
$1438 7x35CF 341 af eee H H 
$1437 7x35iF 341 “Zeiss” |... 17.95 Ne Objective 
$1771 7x35CF 341 American ... 23.50 rma <4 : 
$1439 7x35CF 578 American* .. 935.00 Big 80-mm.-diam. (34%”)  objec- 
$2191 7x50CF 530 American** .... 42.50 a) tive, for spotting or astronomical 
$1106 7xSOCF 372 a. ye use. Will show stars of the 11th 
S-961 7 x 50 IF 372 EOS kiss Eee magnitude 100 times fainter 
$1503 7xSOCF 372 American ...... 32.50 than the faintest visible to the 
$1443 8x30CF 393 WE” xceesas Ee naked eye. Table top tripod in 
$1229 68x 30/F 393 se ae cluded, extended 18”, closed 1314”. 
$1108 10x 50 IF 275 of Length of scope 16%”. Combined 
$1442 20x50CF 183 CTO Sis 33.75 weight of scope and tripod is 
$1441 20x 50 IF 183 a. wien 31.75 5% Ibs. 
*Wide-angle 11 **Wide-angle FIVE EYEPIECES 
: Field at Exit pupil Relative 
All prices above plus 10% Federal tax. Power 1,000 yards diam. Brightness 
M 15x E22 tt; 5.4 mm. 29 
onoculars 20 12 ‘0 ig 
° 40 61 p ae 7 
Brand-new, coated optics, complete ‘0 49 > 0 4 
with pigskin case and neck straps 60 39 13 1 
Cat. No. $1576..... ee et geo A eer $59.50 ppd. 
Ck; Me, SIDT... 55.5 os Sa00........2- 11.25 ppd. : : : 
Cat. No. $1578 7x35 12.50 ppd 60-mm.-diam. Scope. Same as above but with 
Cat. No. $1303.......... Ola ae 14.75 ppd. smaller objective. Equipped with same five eyepieces 
Cat. No. $1579. 2.2122216 500002525211 17°50 ppd, — 15x, 20x, 30x, 40x, 60x. With tripod. 
ee eee ear 20.00 ppd. Cat. Ne. SIT2T 2... cccccccccccccccccce $42.95 ppd. 


ASTRONOMICAL OBJECTIVES 


e « e Air-spaced « « « 


“THOSE WHO KNOW” 
BUY FROM US BECAUSE: 


Each lens is thoroughly tested and 
guaranteed to resolve to Dawes’ 
limit. They are corrected for the C 
and F lines (secondary chromatic 
aberration). The zonal spherical 
aberration and the chromatic § vari- 
ation of spherical aberration are 
negligible. The cells are machined 
to close tolerances so that they fit 
directly over or into our standard 
aluminum tubing, eliminating any 
mounting problems Test a lens, or 
have any qualified person test it; we are certain that you will be satisfied. If not, take advantage of our money- 
back guarantee. We offer the lowest-priced, hand-corrected, precision, American-made astronomical objective, 
mounted in an aluminum cell. Our reputation for high- quality lenses has established us as the most reliable 









# 1862 
# 1860 # 1473 # 1471 


source in the industry. HARD-COATED ON 4 SURFACES. 
_ No. $1447 N T COATED «.. 002. eseeeeeeeeerereeeees 28.00 ppd. 
314" APERTURE f/15 — 48” F. L. | os No. $1471 OA £ i SASL EM ERE ES CCMA AEA $30.00 aos. 
a . " j Cat. No. $1472 NOT conitD Mey Co er eee $60.00 ppd. 
BYe" APERTURE €/15 — 62" F. 1. 4 coe ig, SUAS COATED ......0ccsccccccccvccccccccccsce 69.00 ppd. 
* : 7 ) Cat. No. $1861 amie Rn tA IR $150.00 ppd. 
6” APERTURE £/10 — 60” F. L. | Cat No. $1860 MOUNTED ...................0.0.. eee ee, 175.00 ppd. 
" " (AER) UO CINUNNED 56 0.65.6 0:0508.0.60i0 5.048 4000 8c8 OF $150.00 ppd. 
6” APERTURE £/15 — 90” F. L. | Cat’ No. $1862 MOUNTED ..................0...cccce eee 175.00 ppd. 


“BIG” ACHROMATIC TELESCOPE OBJECTIVES 


We have the largest selection of diameters and focal lengths in the United States available for immediate de 
livery. These are perfect magnesium-fluoride coated and cemented Gov't. surplus lenses made of finest crown 
and flint optical glass. Not mounted. Fully corrected. Tremendous resolving power. 


@ ALUMINUM TUBING and CELLS are in stock @ 


Cat. Diam. F.L. ppd. | Cat. Diam. F.L. ppd. | Cat. Diam. F.L. ppd 
No. No. | No. 

$1476. .(2/e"’)....(10) ....$12.50 | $1520. .(2V%”)....(50’) ....$12.50 | S-957..(314”)....(40”) ....$30.00 
$1112. .(2e"’)....(119%4") .. 12.50 | $851. (3-4/18").405") ere jh CS (34//2’’) .. 60.00 
$1110. .(2e’’)....(13”) .... 12.50 | $1158. (3)... .(19V2"’) .. 28.00 | $1460. .(414")....(36’) .... 60.00 
$-958. .(21/e’’) (15Y2") .. 9.75 | $-822. .(3-3/16").(24V2") .. 22.50 | $1159*.(43¢’’)....(42") .... 60.00 
$1145. .(21/e"') (20) .... 12.50 | $1092. .(34%4’")....(26") .... 28.00 | $1225. .(43¢’')....(42") .... 67.50 
$-952. .(21/e'’) (231/2‘’) 12.50 | $1093. (344°)... .(28) .... 28.00 | $1474*.(5-1/ 16’). (2434") .. 75.00 
$1431. .(2Ve"’)....(30') .... 12.50 | $1139. .(314’)....(30') .... 28.00 | $1475. .(5-1/16’).(2434) .. 85.00 
$1432. .(2/e'’) (40°) 12.50 | $-955. .(3%4"").. + .(34V2") .. 28.00 *Not coated. 
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41%,” Reflector Telescope 


— 35x — 175x 
4x Finder — Wood Tripod 


rs From the mysterious craters 
of the moon to the fabulous 


re A. rings of Saturn, this high- 


quality telescope will give 

you many pleasurable hours 

of crystal- clear astronomical 
viewing. Contains an f/6 parabolic mirror which gives 
i 50-per-cent brighter image than the ordinary £/10 
Two coated eyenieces, 35x and 175x; rack-and-pinion 
focusing; sun filter; and 4x focusing finder. Its short 
tube, 277/,” long, and collapsible wood tripod (33” 
closed, 60” open), make vt rortability, stability, and 
compactness. Finished in white enamel with black 
trim. Although priced eg this is definitely not a 
toy. Imported. Shipping weight about 20 Ibs. 

FREE BOOK with Scope: DISCOVER THE STARS. 

Cat. Ne. G2273 ......... f.o.b. Lynbrook, N. Y., $59.50 


Astronomical Mirrors 


These mirrors are of the highest quality. Aluminized. 
with silicon-monoxide protective coating. You will 
be more than pleased with their performance. 


Cat. No. Diam. F.L. ppd. 
$1429 3-3/16” 42” $ 8.70 
$1506 44" 45" 13.50 
$1507 6” 60” 25.00 
$2188 6” parabolic 48” 49.50 


Mounted Eyepieces 


The buy of a lifetime at a great sav- 
ing. Perfect war-surplus lenses set in 
black-anodized standard aluminum 
14” O.D. mounts. 


Cat. No. F.L. Type ppd. 
See... 6mm. (144")...... Orthoscopic ...... $13.25 
S1681..... 6mm. (14"')...... Ramsden ......... 47 

$1853. ...12.5 mm. (/2")....Ramsden ......... 4.50 
$1207....12.5mm. (1/2’)....Symmetrical ...... 6.00 
$1251....16mm. (56"’)..... Erfle (wide-angle) . 12.50 
$1257....16mm. (56@"')..... Orthoscopic ...... 12.5 

$1209....18 mm. (34”)..... Symmetrical ...... 6.00 
Blatt. ....aeem (27/52). MOUNE .0005c0ces 6.00 
$1835....27 mm. (1-1/16”)..Kellner .......... 4.50 
$1355....32 mm. (114”)..... eee 12.50 
$1253... .35 mm. (136’’)..... Symmetrical ...... 8.00 
$1255....55 mm. (2-3/16”)..Kellner .......... 6.00 
$1485... .56 mm. (214")..... Symmetrical ...... 6.00 


COATED LENSES 75 cents extra. 


An Economical Eyepiece 


This mounted eyepiece has two 
magnesium-fluoride-coated achromatic 
lenses 29 mm. in diameter. Excellent 
definition. E.F.L. 14%”. Cell fits 
1144” tubing. 

ee ei Re a rn eer $5.90 ppd. 
Cat. No. $1991 Not Coated ...........0.. 5.25 ppd. 


Rack-&-Pinion Eyepiece Mounts 


V = re ] 


For Refractors 








Here is a wonderful opportunity 
for you to own a most mechani- 
cally perfect Rack-&-Pinion Fo- 
cusing Eyepiece Mount with vari- 

able tension and adjustment. Will accommodate a 
standard 114” eyepiece, positive or negative. The 
body cothar’ is made of lightweight aluminum with 
black-crackle paint finish, focusing tube of chrome- 
plated brass. Focusing tube for refractors has a travel 
of 4”, for reflectors 2”, and will fit all size tubing. 


REFRACTOR TYPE 


Cat. No. $1494 for 2’ |.D. Tubing ..... $12.95 ppd. 

Cat. No. $1495 for 344” |.D. Tubing ..... 12.95 ppd. 

Cat. No. $1496 for 43¢" 1.D. Tubing ..... 12.95 ppd. 
REFLECTOR TYPE 

Cat. No. $1976 (less diagonal holder) ...... $8.50 ppd. 


Cat. No. $1982 DIAGONAL HOLDER ........ 1.00 ppd. 





@ FREE CATALOG @ 
Millions of lenses, prisms, eyepieces, rack-and- 
pinion eyepiece mounts, cells, aluminum tubing, 
mirrors, binoculars, telescopes, parts, acces- 
sories, and so forth. Write today! 








We pay POSTAGE IN U. S. — C.0.D.’s you pay postage. 
Satisfaction guaranteed or money refunded in 30 days. 


A. . 


¥. 
691S MERRICK RD., LYNBROOK, N. 











eae 


ae erence. 


AN AUSTRALIAN AMATEUR’S GRINDING MACHINE 


N INTEREST in things mechanical 
and astronomical prompted me_ to 
build the grinding machine pictured here. 
It has several important design features: 
a friction drive that provides instantly 
variable speeds, a bath in which the tool 
and mirror are completely immersed dur- 
ing polishing, and a ball joint in the pin 
driving the mirror that enables the mirror 
to be force-turned by the rotating tool. 
The machine grinds, polishes, and _fig- 
ures mirrors to a high degree of accuracy 
without any handwork. At present it 
will handle mirrors up to 8-inch diameter, 
but soon will be modified for 12-inch 
ones. This all-metal machine contains no 
expensive parts; odds and ends available 
in my workshop were built into an iron 
stand. 
The reversible 


1 7 er ' 2 
1-horsepower — single- 


phase motor enables the 
change the direction of rotation by throw- 
ing a switch. A belt drive from the motor 
turns the large disk at the lower right in 
the picture. Mounted to the left on the 
disk’s shaft is a long flat pulley over 
which passes a flat belt that drives a 
larger flanged pulley mounted above and 
toward the front of the frame. The shaft 
of the large pulley also carries a 43” rub- 
ber-tired disk (behind the post), which 


operator to 


may be shifted to the left or right by 
means of a diagonal control] rod running 
through a fork mounted between the pul- 
leys and the disk. 

The control rod slides in a slot at the 
front of the machine’s frame. Graduations 
allow the operator to record the pulley 
positions. The 43” tire rolls on a flat 
horizontal plate 13” in diameter; the tire’s 
distance from the axis of this plate con- 
trols the speed of rotation of the long 
vertical shaft at the left. The rotation 
rate may be varied from 54 to 96 turns 
per minute, while a change of pulleys on 
the motor gives a further range. 

The vertical shaft drives a leather belt 
which spins the shaft attached to the 
grinding tool (upper right). When the too] 
turns, the mirror turns too, thus keeping 
the grinding effort well distributed over 
both surfaces. 

On top of the vertical shaft, at the left, 
may be seen the calibrated eccentric drive 
for the crank arm, which gives strokes 
from }” to 11”. Under the crank arm and 
near the mirror is the fork that positions 
the arm for side strokes and enables it to 
be extended for offset strokes. Calibra- 
tions are marked on the crank arm to per- 
mit exact resetting. 

At top center, a spring holding the arm 





This machine was built by Beau Watson from surplus parts and discarded 
metal, and was designed not only to grind mirrors but to polish and figure them. 
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PRECISION OPTICAL 
SUPPLY CO. 








: 


TEN DAY 
MONEY-BACK GUARANTEE 
HOME INSPECTION 
of the finest 
TELESCOPE PARTS AND KITS 


MIRROR MAKING KITS. 
j ¢ 

letone heat acssice $450 ur 

and instructions. 


6” MIRROR KIT 
with PYREX-brand blank 


$9.50 | 








HARD OVER-COATED 
ALUMINIZING 
6” $350 $450 


Superior reflecting surface. Guaranteed not 
to peel or blister. 
YOUR MIRROR TESTED FREE ON REQUEST. 





Free Catalog. 


Complete Instructions, 10c. 


Precision Optical Supply Co. 
1001-T E. 163 St., New York 59, N. Y. 


“SS SSR TSTTSS SSSR SSE STS SS STEERER ERE 
JERR RSESESEE TESTES SETTERS ETRE 





Astronomy Teaching Aids 
ESSCG Pdbcations 


Teachers of astronomy, both amateur and 
professional, will find the following ESSCO 
study materials useful in their classrooms. The 
test charts are challenging fun for the ama- 
teur astronomer, too! 

scl Equatorial constellation chart 

with star designations 
SC1T Test equatorial chart 

star or constellation names 
$c2 Circumpolar constellation chart — 

with star designations (new large 


without 


size) 

SC2T Test circumpolar chart — without 
star or constellation names (new 
large size) 

$S08A Ecliptic-based star map — with 
equatorial grid and names 

$508 Ecliptic-based star map with 


equatorial grid, without names 
$508B Ecliptic star map list — positions 
and magnitudes for 224 stars 
$505 Nine-inch protractor on paper 
for planet orbit drawings 


$511 Inner planet chart — orbits of 
Mercury, Venus, Earth, Mars 
$512 Outer planet chart — orbits of 


Mercury to Saturn 
S$SO1A Special rectangular co-ordinate pa- 
per — for star maps 
$502 Polar co-ordinate paper - 
cumpolar star maps 
Price for each item listed above: 1 to 9 sheets, 
10 cents each; 10 to 24 sheets, 8 cents each; 
25 to 99 sheets, 6 cents each; 100 or more, 
5 cents each. 


for cir- 


From Stetson’s Manual of Laboratory Astrono- 
my, the chapter ‘Star Chart Construction’ is 
available as a separate booklet, at 50 cents per 
copy. 

SPECIAL: DCS — Large wall chart of the Draper 
spectral classes, printed in four colors and 
mounted on canvas. Limited quantity. (Slightly 
damaged along edges.) $14.00 each 


SKY PUBLISHING CORPORATION 


Cambridge 38, Massachusetts 
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—FIRST STEP 


Easy Low-Cost Way 
To Enjoy Thrills 
Of Astrophotography 


Convert your present 35-mm. Camera 
with this new Adapter 


Developed by Criterion especially for single- 
reflex 35-mm. cameras with interchangeable 
lens. Simply remove present lens mount and 
add this precision-made achromatic lens that 
adapts camera to eyepiece of any telescope 
refractor or reflector. When ordering, be 
sure to specify make of your camera. 
For 35-mm, cameras with SCREW-TYPE lens 
mount 
Cat. #CPA-36 for 114,” eyepiece holders..$19.00 
Cat. #CPA-37 for 4” standard 

..$17.50 


Dynascopes ereeeeee 


For 35-mm. cameras with “BAY ONET.- TYPE 
lens mount 
Cat. #BPA-36 for 114” eyepiece holders..$22.50 
Cat. #BPA-37 for 4” standard 

Dynascopes 


at less 
than regular 


xs price of 


camera alone! 






No need to be an expert 
photographer to take ex- 
citing astrophotos with this single-reflex-type, 
precision-made 35-mm. camera. No compli 
cated settings. No plates or filmholders to 
load and unload. No worries about missing 
target. Large focusing screen shows you exact/) 
the viewing field up to moment of shooting 
No accidental double exposures. Winding 
knob automatically advances film, posi- 
tions mirror, winds shutter, counts ex- 
posures. 

— Dual-speed setting knob controls both 
fast and slow shutter speeds. Color cod 
ing makes mistakes impossible. 

— integrated magnifier for critical focusing 
even on dim objects. 

Takes time exposures and also has speeds up 
to 1/500 second. Guaranteed for 2 years. Com- 
plete, ready for use. 
Model CP-35 fits 114” eyepiece holder 

$89.00 postpaid 
Model CP-36 fits all standard 4” Dynascopes 
$85.00 postpaid 


Dyn-o-Swing Camera Support 





fits any 4” or 6” 
telescope 
without drilling! 


i 
Takes guesswork out — Am 
of astrophotography by pro- , 
viding precise centering of cam- ij 
era over eyepiece. Smooth rack-and- 
pinion adjustment. Easily attached or detached 
from tube, with rigid clamp for maximum sta- 
bility. Special arm lets you swing camera 
away from eyepiece for visual observation, 
with instant return for photographing. Can 
be used with almost any camera. Postpaid. 
Cat. #CS-4 to fit all 4” Dynascopes........$17.50 
Cat. #CS-47 to fit all 444,” O.D. tubes..$18.95 
Cat. #C S-67 to fit custom 6” Dynascope 

BH TAG OLD. CaS. ovisssesescccicssescesscess OOOO 


describing other accessories and 
Satisfaction 


Catalog F, 
parts, cheerfully sent on request. 
guaranteed, or money refunded. All items sent 
postpaid. We pay all postage costs. No ship- 
ping, crating, or packing charges. Send check, 
cash, or money order for immediate delivery. 
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TO FINER 


Paraboloidal 
Mirrors 


The most important part 
of a reflector telescope 
is the precisely figured 
mirror. A mirror with 
a spherical surface suf- 
fers from spherical aber- 
ration, so it must be 
altered to a paraboloid 
to focus all the light 
rays in each bundle to the same point. Con- 
siderable skill is required to parabolize a fine 
mirror properly. Criterion Custom mirrors are 
made of the best pyrex glass, selected for free- 
dom from internal stress and strain, and of 
the correct thickness for each size, parabolized 
by craftsmen and tested by Ronchi and Fou- 
cault tests, as well as by diffraction rings and 
resolution of double stars. They are aluminized 
and overlaid with zircon quartz. Each is 
guaranteed unconditionally, and to perform to 
the limit of resolution for its size. 





i” f.1. approx. 40”. $ 31.00 
6” f.1, approx, 54” 45.00 
8” f.1. approx. 64” 89.00 
10” f.1. approx. 80” 179.00 
12” f.1. approx. 96” . 275.00 


All mirrors made of PYREX-brand Glass 
A tolerance of 5% in focal length is custom 
ary. A deposit of 4 is required with orders 
for 8” to 12” mirrors. 


Reflecting Telescope 
Mirror Mounts 


Mounting the mirror to 
your scope correctly is most 
important. Criterion mounts 
are especially well designed, 
and are made of cast alu- 
minum with brass mount- 
ing and adjustment screws. One section fits 
tube, other section holds mirror. Alignment 
accomplished by three spring-loaded knurled 
adjusting nuts. Outer cell designed to fit into 
or over your tube. Sufficient space left be- 
a the two cells. All drilled and tapped. 
Complete with holding clamps, springs, nuts, 
etc. Ready for use. Will prevent vibration 
and hold alignment once set. Will hold mir- 
ror without distortion of surface figure. 

WT vadeeespaccustbtci —- 6” 
PP ccasckapsodcnsosee ye % 
ee BEE eiriyscvecsitecioes 


ean 


vic uality. They are precision machined, 
auomee in standard 114” outside diameter 
barrels. Can be taken apart for cleaning. De- 
signed to give i flat field clear to 7. 
Huygens 18-mm. f.l. (34”) 7.50 
Kellner 9-mm. f.l. (3¢”) 
Kellner 7-mm. f.]. (9/32”)... 
Kellner 12.7-mm. f.l. (14”). 
Kellner 18-mm. f.1. (%4”). 
Kellner 30-mm., f.l. (1- 3/16”)... 
Orthoscopic 6-mm. f.l. (14”)..... 
Orthoscopic 4-mm. f.l. (5/32”).... 
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Complete 
Eyepieces 









Revolving 
Turret 


The Criterion Revolv- 
ing Turret holds three 
eyepieces so that, as 
desired, the power of 
the telescope can be 
changed by merely turn- 
ing the turret to a dif- 
ferent ocular. Click stop 
insures positive and accurate positioning of 
each eyepiece. Turret holds eyepieces of stand- 
ard 114” outside diameter. Fits into the holder 
of any refractor or reflector telescope that uses 
114” eyepieces. Requires no alteration or ad- 
justment and can be attached as easily as put- 
ting eyepiece into scope. Made of brass and 
aluminum with polished chrome-plated barrels. 
oe 1c | | $14.50 





CRITERION MANUFACTURING CO. 


Manufacturers of 
Quality Optical Instruments 


Dept. STP-25, 


1960 





PERFORMANCE! 


Rack-and-Pinion 
Eyepiece Mount 


The most mechanically 
perfect focusing is by rack 
and pinion. This mount 
takes standard 114” eye- 
pieces. Full 314” of travel 

more than ever before. Ac- 
commodates almost any type of 
eyepiece — positive and negative. 
Two knurled focusing knobs, 
variably tensioned and positioned. 
Solid cast-metal sliding brass 
tube — close tolerance prevents looseness. 
Mount aligns itself to any type tube. Four 
mounting holes, nuts and bolts included. Eye 
mount has square-rod-type diagonal holder 
which prevents loose alignment and vibration. 
Rod tempered to minimize temperature changes. 
Adjustable for 3” to 8” scopes, also 12” scopes 
if so specified at no extra cost. Order one or 
more of the complete eyepieces described below 
at the same time you send for this rack-and- 
pinion device, which accommodates any of our 
eyepieces perfectly. 


Cat. ASU-38......2 $7.95 postpaid 


New Model Eyepiece Mount 

Same features as above but has wider base that 
is contoured to match the curve of a 7” to 8” 
diameter tube. Makes professional appearance. 
Furnished without Diagonal Rod #SU-9R..$9.95 


Diagonal Rod — Cat. #SU-OR........ $1.00 









Achromatic Finder Scopes 


Two models: 6x, 30-mm., and 10x, 42-mm, 
Coated achromatic air-spaced objective, cross- 
hairs, built-in duralumin tube finished in 
white enamel, dewcap. Sliding focus adjust- 
ment. Can also be used as excellent hand 
telescopes for wide-field views of the sky. Fit 
Mount Bracket #SF-610. 


6 x 30 Achromatic Finder .................. $12.50 
10 x 42 Achromatic Finder .................. $18.00 
Mount Bracket #SF-610 ..........0...0..000. $9.95 


Wide-Angle Erfle Eyepiece 


Our 16.3-mm. Erfle wide-angle eyepiece has 
a 75° field. Astonishing wide-angle views. 
Coated. Highest precision and _ specifically 
designed for telescopic use. Chrome barrel. 
Guaranteed to be superior in every respect. 


Cat. 2SE-63:'— 144” ‘O.D....0:.5.06:.5::. $18.50 
Cat. #SE-62 — 0.946” O.D. .......... $16.50 


Four-Vane 


Diagonal Holders 

Criterion 4-vane diagonal 
mountings are fully ad- 
justable, will hold ellip- 
tical diagonals in perfect 
alignment. Made of brass, 
chemically blackened. Pre- 
cision adjusting screws 
center flat and vary its 
angle so that primary 
and secondary mirrors can 
e set in perfect align- 
ment. Thin vanes with 
special adjustable studs. 


Cat. + Minor-Axis Size For Tubes Price 
S-51 1:35" 6y,” to 7” $10.00 
S-52 1.30” 614” to 7), 10.00 
S-53 456% 814” to 914 10.00 
S-54 1.75” 914” to 1014 12.50 
S-55 2.00” 11” to tiem 14.95 
S-56 2.50” Specify tube I.D. 19.95 








331 Church St., Hartford 1, Conn. 
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Beau Watson’s 6-inch reflector. 


down keeps pressure on the mirror, while 
weights can be applied directly above the 
mirror if desired. By sliding the vertical 
shalt 
raised or lowered to keep it horizontal for 


in its bearings, the arm may be 


any thickness of glass. It can be replaced 
by an attachment for edging and beveling 
mirror blanks. The ball joint allows the 
crank arm to be lifted clear for removal 
of the mirror for testing. 

Variations in mirror temperature often 
cause difficulty in obtaining the desired 
this, I 
mirror 


figure. “To overcome have com- 


pletely immersed and tool in a 
bath in the high-sided pan at upper right, 
with a sealed entrance for the drive shaft. 
\ thin 
rouge, agitated to prevent settling, pro- 
temperature eliminates 


This is common practice in com- 


solution of water and jeweler’s 


vides even and 
clust. 
mercial mirror making shops. 

\ttached to the crank arm is an exten- 
sion which places an adjustable bias on 
the mirror. Thus the mirror 
made to bear more heavily on the tool 


may be 


at any desired point. 
With this machine, | 
[/12.5 mirror, figured to a spheroid, of the 
The altazimuth 
mounting has slow motions on both axes. 


made the 6-inch 
telescope shown here. 


Definition is excellent, and magnifications 
up to 300 can be used under good seeing 
conditions. The platform surrounding the 
telescope pier keeps the observer's feet dry 
when dew is heavy, and the higher pie 
is advantageous in that it lifts the mirron 
farther from disturbing ground currents 
and moisture. 


BEAU WATSON 
Gympie, Queensland 
Australia 








TRIGARTH TURRET —- Holds three standard 114” O.D. 
eyepieces. $15.95 ppd. 
RACK AND PINION Machined from solid aluminum 
castings. Main tube, 134” long; sliding tube, 2”; 
total movement, 334”. Takes standard 114” eyepieces. 
Gray or black crackle finish. $15.95 ppd. 
(Both Turret and Rack and Pinion as illustrated at 
left, $31.90 ppd.) 

WIDE-ANGLE RAMSDEN EYEPIECES 

= Cb 


Precision made. 
standard 11, Three sizes: ” ype ” 
E.F.L. 


4°, ¥% , and 1 
$7.00 each, ppd. 
MIRROR CELLS — Light sturdy aluminum. Spring-adjusted 
to absorb shocks. Cut away for ventilation 

6", $7.00; 8’, $11.50; 10°’, $35.00; ppd. 
ELLIPTICAL DIAGONAL HOLDER Accurately machined 
from solid brass to fit 1144” minor-axis elliptical diagonal. 
Fully adjustable for rotational and longitudinal movement. 
$10.00 ppd. 


Write for free catalog. 


P. 0. Box 991 
Springfield 1, Mass. 


Satisfaction guaranteed. 


GARTH OPTICAL CO. 














Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstanding results. 
It consists of our new Barlow and our 16.3-mm. (274” focal length) Erfle eyepiece. While the 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 
degree. All images are sharp and hard to the very edge of the field. 

The Barlow gives m tion up to slightly over three times that of the ocular alone. 
It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 

The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The 
combination gives an equivalent focal length of slightly under 6 millimeters. Many users state it 
is far superior to any shorter focal length ocular of equivalent magnification. 

The Barlow sells for $16.00 postpaid, and the Erfle for $15.30 postpaid 
teed to perform as stated above or money refunded. 


ORTHOSCOPIC OCULARS—All hard coated, standard 11/4-inch outside diameter. 


SOUUNM SS cco sssiecseessses $15.60 10.5-mm. .............. SIGG GT seinen $17.70 
16.3-mm., (Erfle) .... $15.30 — 7eMM, ......cccsscsceeceee $17.70 Barlow 3x. .......... $16.00 


yi copt cs 


6565 Romaine Street 
Los Angeles 38, Calif. 













Both are guaran 


Warranted to equal or surpass any oculars obtainable 
anywhere or money refunded. 


Finished mirrors, mirror kits, spiders, elliptical flats, 
focusing devices, aluminizing. 


Send for catalogue. 

















astronomical optics 


TELE-SCHMIDT 


A Schmidt-type, Aspheric Correcting 


A new name in 


Lens whose remarkably high preci- 


sion is revealed by this interfero- 


gram. 


A telescopic system embodying a 
TELE-SCHMIDT lens made the photo- 
graph of Mars shown below. 


If you wish either to build or pur- 
chase a telescope of the most modern 
catadioptric design, please write 

early inquiries will receive a 
copy of the Mars photograph 


free 


With a TELE-SCHMIDT you can be 
assured of capability for success in 


every field of amateur astronomical 
endeavor. 


OPTRON LABORATORY 


Box 25, D. V. Station 
Dayton 6, Ohio 
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THE ASTRONOMER KIT 


A complete telescope mirror making kit. 








A Swiss AMATEUR’S OBSERVING STATION 


WO Newtonian telescopes, both 
mounted on the same equatorial head, 


* FOUCAULT TESTER, in its entirety, with light j ; 
source, knife-edge, measuring scale comprise my observing equipment. The 
PYREX MIRROR BLANK eee fe . 

% NEW, NONVITREQUS TOOL, faster, smoother, combination is supported on a sturdy 
more accurate concrete pier that extends into the ground 
SEVEN ABRASIVES for greater safety and speed I F : y 5 
CERIUM OXIDE for fast, clean polishing below the elevated platform of the ob- 
SPECIAL OPTICAL PITCH to minimize danger of ‘: 
turned-down edge servatory pictured here. 

MAGNIFYING LENS, essential in mirror grinding ~ om RR Peer =e a ee Q_ 

ke DETAILED, ILLUSTRATED INSTRUCTIONS, “Mirror The larger ré flecting telescope has a 13 
Making in the Kitchen’ inch mirror and is used for visual and 
(Starred items exclusive with The Astronomer Kit) photographic observations, including study 
eee $15.00 ppd. an ; ow, ; = 
44-inch. ...$11.50 ppd.; 8-inch. .. .$22.50 ppd. of the sun. The smaller instrument, with 
Foucault tester only .............. $ 6.00 ppd. an 8.7-inch mirror, is employed chiefly 
Money-back guarantee. Write for catalogue. js 

ASTRONOMY, inc. | 
Suite 305, American National Bank Bldg. 
Denver 2, Colorado | 
Sidereal Telescope Drive 
Bodine Synchronous Motor, Auto- 


matic Clutch, Automatic Sidereal Time 
Circle requiring no calculation for loca- 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre- 
cision Fabrication. 
Ramsden Eyepieces 
Declination Circles 
Hour-Angle Circles 


Write for price list. 


H & W OPTICAL CO. 


654 Milwood Ave., Venice, Calif 














NOTICE TO ADVANCED AMATEURS! Now in production 


NEWS 


WE ARE LOCATED 6 MILES SOUTHEAST OF MARS, 


ANNOUNCING A NEW DEALER FOR COAST INSTRUMENT, INC. 
and see the TRECKERSCOPE and the amazing GALAXY in action! 


FROM MARS ! 


PENNSYLVANIA, 


AND 12 MILES NORTH OF PITTSBURGH. 


Stop in 


6” DALL-KIRKHAM 





The 13-inch mounting and upper tube 
are seen at the left; both telescopes 
are visible in the picture above. 


euiding and has illuminated cross- 
hairs. Both telescopes have about the 
same focal ratio, £/5.5. 

‘The equatorial mounting contains a 
synchronous-motor drive automatic 
tracking of celestial objects and star fields. 
Except for the construction of the elec- 
trical slow and the large tubes, 
all the work was done by me, including 
the observatory, as well as the grinding 
and polishing of the mirrors. 

I am a member of the Astronomical 
Society of Switzerland. 

K. GYSLER-ABPLANALP 


for 


for 


motion 








Hotel Post 
Meiringen, Switzerland 


CASSEGRAINIAN SYSTEMS, enabling you to construct a really portable instrument. 
Order now to insure quick delivery. Write for details. Price, per set, $145.00 





TERMS: 25% with order. 


Certified test report with each of our mirrors. 


Balance when ready for shipment. 

See our ads in the July and August issues for price list. CORRECTIONS 
In Table I on page 504 of the June 

issue, the entry for a 16-inch f£/4 mirror 

should read 0.250245 inch, not 0.250254. 

The error was pointed out by A. G. Fries, 

Chicago, Illinois. 


Custom Optical Elements of any type quoted on request. 


Write or phone 


THREE “B” OPTICAL COMPANY 


Dept. A, Box 225, R. D. 4 
Gibsonia, Pennsylvania 











Phone: Hilltop 3-1178 In last month’s issue, page 145, first 

—— column, fifth paragraph, line five, re- 

Magnusson Telescopes and Accessories place “ol the moon's shadow” with “ol 
the earth’s shadow. The error was 

% Mountings as low as $29.00 and $59.00. pointed out by Bruce Ecker, Farming- 


dale, New York. 4 


% Low-priced clock drives and other accessories. 
Parts are sold separately. Write for prices. 


SETTING CIRCLES 
OF ay, 


Sky and Telescope Binders | 


A dark blue fabrikoid binder priced at $3.50 
each, postpaid in the United States; $4.00 in 
Canada. Two sizes: Binder C is for volumes 
up to XVIII; Binder D is for volume XIX 
and after. When ordering, please specify the 


Made of choice aluminum or brass, 
machined and polished all over. 
Hour circles, machine-scribed with 
hour, half-hour, and_ five-minute 











marks. Declination circles scribed “ 
in degrees 0-90-0-90. Numbers Sia volume number for which the binder is to 
stamped with 14” dies. Holes . be used. 
reamed standard sizes. State sizes. Your name can be gold-stamped for 75¢ 
Aluminum Brass extra, the volume number for 50¢, both for 
— - $1.20; print desired lettering clearly. Payment | 
a circles, BOC OE WO sccsisiisesdces BAO vtavauxtaveansdvoee $19.50 must i commumene order. iy rting but no foreign | 
6" circles, set of two ............0 EA tt rrr S102 1 | orders accepted. ) 
8” circles, set Of CWO c..c.csoceese S200: cscrssssevesscoxess $31.2 “oh: . 
, : 41.00. ..sssseerssseeen 1.20 | Sky Publishing Corporation | 
O. MAGNUSSON 14570 West 52nd Ave. | Harvard Observatory, Cambridge 38, Mass. | > 
Arvada, Colorado | 
, —s 
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THANKS TO YOU . . . DEMAND FOR OUR NEW GALAXY SERIES 
IS SO GREAT WE ARE ABLE TO REDUCE OUR PRICES! 








Now you can buy the FINEST at the greatest savings ever! t 4 ‘ae GALARY 6” ..... + 6.00 
< GALAXY 8” ..... $ 595.00 
Buy up to or trade up to a TRECKERSCOPE! GALAXY 10” .... $ 795.00 


GALAXY 12.5” .. $1095.00 
STANDARD 6” ... $ 325.00 
STANDARD 8” .. $ 425.00 
STANDARD 10” .. $ 545.00 
6” PATHFINDER . $ 189.50 


10’ CASSEGRAIN 
SKY GIANT ..... $1795.00 


Now, as in the past, Coast Instrument’s high quality is the standard of comparison! 
The American telescope company that provides 1/20th-wave optics for amateurs and 
professionals alike again is way out in front with the GALAXY. No other telescope 
manufacturer today offers as many outstanding features. These superb instruments 
are guaranteed to resolve to, or surpass, Dawes’ limit on nights of good seeing. The 
& GALAXY optics are hand-figured and, therefore, our instruments are able to produce 
results far better than expectations. All of the GALAXY telescopes include these 
outstanding features — rock-steady equatorial mount; quickly detachable legs for 
easy portability (only 70 seconds to assemble or disassemble entire scope for field 
trips); hydro-smooth rotating tube with built-in ocular rack; remote-assistance light; 
Opti-Set finderscope (only requires 3’° movement of head from finder to eyepiece, 
which is directly in line); Hydro-Glide (ultrasmooth, no backlash) focusing device; 
fiberglass tube; your choice of any three of the finest-quality oculars (Ortho-Stars), 
7 mm. — 10 mm. — 16 mm. — 20 mm. — 27 mm., or any two oculars and a 
Coast Achromatic Barlow Lens; synchro-smooth clock drive with manual flex-line 
control for precise tracking when no 110-volt power is available; wheels for ease in 
moving from location to storage area (wheels snap out for viewing). Leveling screws 
are provided for any minor difference in ground level. All in all, your dollar cannot 
purchase better viewing. All of our instruments are American made, and you are 


OUR EXTENDED 
PAYMENT PLAN IS 
OFFERED TO ALL 
TAKE MONTHS TO PAY 
6— 12 — 18 — 24 
IF DESIRED... 


WRITE FOR OUR LAB 





protected by our 20-year unconditional guarantee. 
GALAXY 6 INCH SPECIFICATION SHEET 
PARABOLIC MIRRORS, GUARANTEED UP TO 1/20TH WAVE OR BETTER TELESCOPE 
: OPERATING MANUAL HELAJUST FOCUSING MOUNT 


FROM COAST’S OWN OPTICAL SHOP, ALUMINIZED AND QUARTZ OVERCOATED : 
Wise AB : : by Raymond Dudley 


Now at a new low price, but un- 

















6" 6  — jen > wee : : : : 

: £/10 f/8 F/T or f/6 —f/7.5 or f/6 f/7.5 or f/6 ae Preach H on in —— — —_ 

“V/AZOM WAVES o.0¢ sc 0s «SZ 000R@ ols e $105 0050.52: SISK00Ps 252 - $295.00 : including setting : A plano for fine, precise 

1/10th WAVE..... Stes anes OR re SOS. OO a6 i000 StSQi0G..... 2:4: $235.00 : circles, sidereal : focusin Beautifully finished in 

1/8th WAVE. .. .$40.00 : time, alignment, ori- : black 9- wee aa “eid,” ceeades 
SS = | entation. Shows how : oh Sotel : Par of main tube 
REFIGURING, NO CHANGE IN YOUR OWN FOCAL LENGTH i to find 52 most ; ind Genake of @, ook cae 

1/20th WAVE..... ee SAP 5Oe 5050 as $65.00....... $110.00....:.<. $175.00 gta —_ in to fit all sizes of tubes without 

1/10th WAVE..... mia aiavab aca Th a L1G SEG.0G.. «3.2 5/65 $125.00 ; rh teeny ole 8 sse™ modification. Has single-vane-spider 

ALL PRICES ABOVE INCLUDE MATCHING ELLIPTICAL DIAGONALS AND ALUMINIZING WITH | instructions. 44 wee nee ee 

QUARTZ OVERCOATING. i pages of informa- food for suearter te bag etter law 

4 TREAT YOURSELF TO THE FINEST — Words alone cannot express the superb quality of : tion every amateur riced focusing mount, or money 
f COAST mirrors — they will positively amaze you with their ‘‘out-of-this-world’’ resoiving as 00 postpaid ack. (Takes 114’ eyepieces.) $9.95 


power. This we guarantee you! Dawes’ limit is easily reached. 


» ORTHO-STAR OCULARS 


DUST SEALED — ALL COATED 
BEAUTIFUL FINISH 
Guaranteed to be the finest you ever used— 
or return for full refund! Outstanding fea- 
tures: wide flat field, sharp to the very edge; 
extra-long eye relief; parfocalized for easy 
change of power; sealed-in optics, never need 
interior cleaning; hard coated, magnesium 
fluoride; boldly marked for easy identification; striking chrome 
and black-velvet finish, beautifully machined, 114’ O.D. 
ORTHO-STAR oculars are available in the following focal 
lengths, giving, for example, the indicated powers when used 
in conjunction with an 8” f/8 mirror: 26.6-mm.—61x; 20-mm.— 
81x; 16-mm.—102x; 10-mm.—163x; 6.6-mm.—233x. 
$19.50 each ppd. 
NOW AVAILABLE: 20-MM. ERFLE ORTHO-STAR OCULAR, 66°.7 
apparent field. $29.50 each ppd. 





TRECKER-PATHFINDER — $89.50 


EQUATORIAL MOUNT —_ complete 
This mount will accommodate 4-inch to 8-inch telescopes. Specify your 
tube size when ordering. 
Standard 36-inch height — massive 11/2-inch steel shafting. 


This amazing EQUATORIAL MOUNT is just what the doctor ordered for 
mounting that homemade telescope you labored so hard to finish. Now 
you can purchase a beautifully constructed, highly rigid equatorial 
mount, COMPLETE, for your own telescope as economically as if you 
had built it yourself. This terrific mount is made entirely of metal; 
all of the moving equatorial parts are polished to work with maximum 
ease. Legs, head, and counterweight are all removable for easy storing. 
The saddle allows complete rotation of your tube. One of the more 
important features in this mount is that the polar axle is extended for 
ease in attaching a clock drive and/or setting circles, which may be 
added at any time. The TRECKER-PATHFINDER mount also has a beau- 
tiful, chip-resistant finish. Taking all of these unusual features into 
consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values. 








MIRROR 
CELLS 


Skeleton type 


HYDRO-GLI DE a 


Coast Instrument’s own ‘‘Hydro-Glide’’ (type formerly referred 
to as ‘‘rack and pinion’). Now you can have WHISPER-SMOOTH 
control with absolutely no high and low spots as geared units 
have. This has never before been available in any focusing 


4-VANE 
SPIDERS 








mount. Standard in appearance, yet utilizing an entirely new : 6” .... $6.95 10” .... $17.95 : 6” ...... $11.50 10” ..... $14.95 

concept. We guarantee you will be astonished at its unbeliev- : 8” ... . $10.95 12/2”... $21.00 : 8” ...... $11.50 1212” ... $16.95 
os able superiority. If this isn’t the absolute ‘‘smoothest,”’ return : en 

it for full refund. SE ee eat ot ry pik does hen a fea a tt ee ‘ 








TRECKER FINDER e7— ee) fasta 


7x, 50-mm. objective, helical fessional MIRROR 


SEND FOR OUR NEW 68-PAGE CATALOG showing many of the other 
telescope items manufactured or distributed by COAST INSTRUMENT. It 
includes our treatise, ‘“‘“WHAT YOU SHOULD KNOW, LOOK FOR, AND 
DEMAND, BEFORE BUYING ANY TELESCOPE,” an impartial, informative 

















pea bn mounts d and tL | : CLEANING pow article that will give you information you’ve probably been looking for 

crosshairs. Same as used on = 2. ey ‘ : 

TRECKERSCOPES. $18.50 GY $2.35 pp to help make up your mind as to just what telescope you should buy! 
All prices, unless otherwise indicated, are at our warehouse in Long Beach, California, from where shipping charges will be added, and are subject to change without notice. 
Mechanical specifications are also subject to change. Nominal crating charge added for all telescopes and mounts. California residents: Add 4% sales tax to all prices. 

TRECKERSCOPES ARE CUSTOM MADE IN AMERICA BY PROFESSIONAL OPTICIANS AND ENGINEERS. NOW APPOINTING DEALERSHIPS . . . INQUIRIES INVITED. 
COAST INSTRUMENT INC 4811 Long Beach Blvd., Long Beach 5, Calif. 
| i ° 
. “IN OPTICS SINCE 1933” Phone: GArfield 2-3411 or NEvada 6-7683 
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OCCULTATION OF THE 


HE gibbous will 
in front of the Hyades star cluster and 
\ldebaran during the night 
the filth such event of this 

America. ‘The 
reappearance of 


waning moon pass 
Ist-magnitude 

of October 8-9, 
North 


and 


times of 
disappearance the 
occulted stars can be easily predicted for 
your locality from the data given in the 
Occultation Supplement 99, De- 
cember, 1959, \ map of the Hyades 
stars was published on page 380 in April, 
1960. 

These events will be seen throughout 
the continental United States and much 
of Canada. While a telescope is needed 
for observing the occultations of the other 
that of Aldebaran can be watched 
in binoculars. 

The chart 


vear fon 


(page 


issuc). 


stars, 


shows the apparent paths 


of Aldebaran relative to the moon as 
seen from six stations selected from the 
following table. In each case, the star 


disappears behind the bright edge of the 
moon and reappears at the dark edge. 


PREDICTED TIMES 
Station Location 

A Massachusetts 4 

B Montreal 4 

Cc Washington, D.C. 3 

D Toronto 3 

Fr Illinois 2 
G Texas 2 

H Denver 1 

I New Mexico-Arizona 0 

K California his 
I, Oregon 0: 


(Edmonton, 


At stations J 
the 


will just miss being occulted by moon. 
OCTOBER METEORS 
sefore dawn on October 20th and 


2Ist, an observer can count up to about 
when the Orionid 
activity. The 
new on 
10° 
shower 


25 meteors pei hour, 
shower attains its maximum 
moon. will being 
the 20th. 


northeast: of 


not interfere, 


The 


Betelgeuse, 


about 
the 


radiant is 

and 

lasts roughly eight days. 
Although the ‘Taurid shower begins in 


late October on 


and reaches maximum 


November 5th, it will be masked by the 
light of the moon, which is full on No- 
vember 3rd. 
WILLIAM H. GLENN 
MOON PHASES AND DISTANCE 
Full moon October 4, 22:17 
Last quarte1 October 12, 17:26 
New moon October 20, 12:05 
First quarter October 27, 7:34 
Full moon November 3, 11:58 
October Distance Diameter 
Apogee 12, 13" 251,200 mi. 29’ 33” 


Perigee 24, 20" 229,000 mi. 32’ 25” 


November 
Apogee 9, 9" 


29° 31” 


251,600 mi. 
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FOR OCTOBER 8-9 OCCULTATION OF 


Alberta) and M (Vancouver, 


CALENDAR 


Universal time (UT) is used unless otherwise noted. 


HYADES AND ALDEBARAN 

















This chart shows the apparent paths 
of Aldebaran behind the moon during 
the occultation of October 8-9. This 
event will be visible from 10 of the 12 
United States and Canadian standard 
stations, tracks for six being plotted. 


ALDEBARAN 


Disapp. Reapp. Time 
:10 a.m. 5:31 a.m. EST 
:11 a.m. 5:24 a.m. EST 
:58 a.m. 5:27 am. EST 
:58 a.m. 5:17 a.m. EST 
:30 a.m. 3:56 a.m CST 
:03 a.m. 3:36 a.m CST 
:09 a.m. 2:23 a.m MST 
:50 a.m. 2:13 a.m MST 
:47 p.m. 0:49 am. PST 
11 a.m. 0:42 a.m. PST 
British Columbia), Aldebaran 


T CEPHEI 
MATEUR observers of long-period 
variable stars have for many years 
made T Cephei a favorite object. Because 
the star changes between magnitudes 
6 and 10 during a typical 13-month cycle, 














it never requires an instrument larger 

than a 3-inch refractor, and its circum- 

polar location permits observing through- 

wy T T 1 T ' ' 

Q 5 = 

=” T CEPHE! 

= 

SO 7- | | 4 

x 

> 

= 9 4 

> | 

y 

~ 

» i ‘ 1 1 1 1 4 | 
ie} 200 400 


DAYS FROM MAXIMUM 


The mean light curve of the long- 
period variable T Cephei, derived by 
Leon Campbell from observations 
made by members of the American 
Association of Variable Star Observers. 
The hesitation during the rise to max- 
imum is typical of the light curves of 
variables with periods near 400 days. 


1960 


out the year for most of North America. 
In 1960, greatest brightness will occu 
about November 9th, according to predic- 


tions by the American Association of 
Variable Star Observers. For several 
weeks before and after that date, T 


Cephei should be readily recognizable in 
binoculars. Labeled in the Skalnate Pleso 
Atlas of the Heavens, the variable lies at 
21" 08".9, +68° 17’ (1950 co-ordinates), 
about 3° southwest of Beta Cephei. 

The light changes of ‘T Cephei were 
discovered in 1878 by the Moscow  as- 
tronomer W. Ceraski. As with other long- 
period stars, the length is 
stant; in recent the interval 
tween successive maxima has been as long 
as 411 days and as short as 379. Accord- 
ing to Leon Campbell, the average period 
is 389.6 days. 

In the accompanying mean light curve, 
there is a noticeable hump on the ascend- 
A. A. Nijland, who observed 
for many decades at Utrecht 
stated that the hump was 
present in every cycle, while the de- 
scending branch was always smooth. 
Nijland described the color of T Cephei 
as 5.1, in terms of the numerical scale 
explained on page 342 of Sky AND TELF- 
\pril, 1960. ‘This value corre- 
sponds to deep yellow, the red or 
orange that might be expected from the 
spectral type, M6e. Readers may wish to 
check the visual color of Cephei for 
themselves. 


incon- 
be- 


cycle 
years 


ing branch. 
this variable 
Observatory, 


scoPE for 
not 


VARIABLE STAR MAXIMA 


October 8, W Andromedae, 021143, 7.4; 
2, R Aurigae, 050953, 7.7; 12, V Cancri, 
081617, 7.9; 14, R Lyncis, 065355, 7.9; 
15, T Herculis, 180531, 8.0; 21, 7 Cygni, 
194632, 5.2; 22, V Canum Venaticorum, 
131546, 6.8; 25, R Virginis, 123307, 6.9; 
26, R Centauri, 140959, 5.9; 29, U Octan- 
tis, 131283, 7.9; 31, RS Herculis, 171723, 
7.9; 31, T Pavonis, 193972, 8.0. 

November 9, T. Cephei, 210868, 6.0. 
These predictions of variable star maxima are by 
the AAVSO. Stars are listed only if brighter than 
magnitude 8.0 at an average maximum. Some, but 
not all of them, are nearly as bright as maximum 
two or three weeks before and after the dates for 
their maxima. The data given include, in order, the 
day of the month near which the maximum should 
occur, the star name, the star designation number, 
which gives the rough right ascension (first four fig- 
ures) and declination (bold face if southern), and 
the predicted visual magnitude. 


MINOR PLANET PREDICTIONS 

Metis, 9, 8.7. October 3, 2:21.1 +6-30 
13, 2:13.4 +6-01; 23, 2:03.8 +5-31. No- 
vember 2, 1:53.8 +5-08; 12, 1:44.9 +4-58; 
22, 1:38.3 +5-06. Opposition on October 
o5th. 


Urania, 30, 10.0. October 3, 2:42.6 
+19-38; 13, 2:36.66 +19-24; 23, 2:28.0 


+ 18-52. November 2, 2:18.3 +18-07; 12, 
2:09.0 +17-15; 22, 2:01.9 +16-26. Op- 
position on October 30th. 


After the asteroid’s name are its number and the 
approximate visual magnitude expected at opposition. 
At 10-day intervals are given its right ascension and 
declination (1950.0) for 0» Universal time. In each 
case the motion of the asteroid is retrograde. Data 
are supplied by the IAU Minor Planet Center at the 
University of Cincinnati Observatory. 
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THE SUN, MOON, AND PLANETS THIS MONTH disk has an equatorial diameter of 16”.4. 

, . % yi > QT (1) j > ; 

The sun, on the ecliptic, is shown for the beginning and end of the month. Saturn's po 37”.0 ” longest di 

The moon’s symbols give its phase roughly, with the date marked alongside. ameter, continues to present its northern 

Each planet is located for the middle of the month or for other dates shown. face to the earth, and is inclined at an 
All positions are for 0" Universal time on the respective dates. angle of 25°.3 to our line of sight. 


Uranus rises about two hours afte 


Mercury reaches greatest eastern elonga- telescope will show this planet as a gib- : : 
: local midnight, and may be viewed in 


tion, 25° from the sun, on October 15th. bous disk, 12” in diameter and 86-per é : : : 
; : , ; ; ; binoculars as a 6th-magnitude object. Lo 
Unfavorably placed for Northern Hemi- cent illuminated in mid-October. On the : . ; aisdane 
; : : i é : ae cated in Leo, at right ascension 9" 48"™.8, 
sphere observers, it may be glimpsed very 28th, Venus will pass 3° north of the pea i ; 
: : , : declination +13° 58’ (1950 co-ordinates), 

low in the southwest after sunset. Ist-magnitude star Antares. s ‘ ‘ 
! : ; : . : : on October 15th, this distant planet ap- 
Venus is an object of magnitude —3.4 The moon, as an evening crescent 
moving eastward across Libra, and setting moves by several planets between October 
about 1} hours after the sun. A small 22nd and 25th, passing 6° north of Venus 


c afternoon c 1e 22nd, 5° north eae é 
yn the afternoon of the d, 5° no visite: thes ameals 


JUPITER’S SATELLITES of Jupiter on the afternoon of the 24th, WILLIAM H. GLENN 


pears in telescopes as a tiny disk, 3”.6 in 
diameter. 
Neptune is too close to the sun to be 


The curves in the accompanying chart show the and 4° north of Saturn the following day. 
positions of Jupiter’s four bright moons, as seen in Rees en . . ee, ae : . . . 
an inverting telescope, with north at the bottom and Mars is conspicuous in Gemini during MINIMA OF ALGOL 
east at the right. Each horizontal line is for 0" Uni- early morning hours, rising about 10 p.m., ae 20. 7. £ 99-18. © 
versal time on the date specified, and the intersections ; i - j ° : I October: I, 4:39; 4, 1:27; 6, (2216; G, 
of the line with the curves indicate the places of the local time, by midmonth. The planet 19:05: 12, 15:53: 15, 12:42: 18. 9:31: 21. 
satellites at that time. For other Universal times 2 : , : > bk ‘ 2g ‘1. . 7 ' a a : 1 
interpolate between the Oh lines. The double vertical will then be magnitude T 0.1 and 88 mil 6:19; 24, 3:08; 26, 23:57; 29, 20:46. 
lines represent the planet’s disk. lion miles from the earth; telescopically, November 1, 17:35: 4, 14:24: 7, 11:12. 


The lower section is intended to aid observations 


of the eclipses of Jupiter’s moons; d is the point of its reddish disk will be 9”.9 in diameter. These minima predictions for Algol are based on 


the formula in the 1953 International Supplement of 


disappearance of the satellite in Jupiter’s shi idow, ro 

r z the point of reappearance. The chart is from The waning TROON! Passes § about 5° south the Krakow Observatory. The times given are geo- 
The American Ephemeris and Nautical Almanac; for of Mars at 22" Universal time on the 11th. centric; they can be compared directly with observed 
further explanation, see page 446 of Sky ano TELE- 2 2 ‘ i times of the star’s least brightness. 

score for May, 1960. Jupiter is a prominent evening object 


of magnitude —1.6, setting about 343 UNIVERSAL TIME (UT) 
15th. Its TIMES used in Celestial Calendar are Greenwich 
civil or Universal time, unless otherwise noted. This 


JuUPITER’S SATELLITES IN OCTOBER 
UNIVERSAL TIME hours after the sun on October 


West East West East slightly flattened disk then measures 33”.2 is 24-hour time, from midnight to midnight; times 
we greater than 12:00 are p.m. Subtract the following 

in polar diameter and 35”.6 in equatorial. hours to nacre to ae times * the United 

4 Saturn, in Sagittarius east of Jupiter, States: EST, 5; CST, 6; MST, 7 oy - To obtain 

‘ : daylight saving time pi ce rs % or 7 hours 


reaches eastern quadrature on the 5th, respectively. If necessary, add 4 gs to the UT 
1 av be viewed | . he thwest before subtracting, in which case the re sult is your 
and may be viewed low In the southwes standard time on the day preceding the Greenwich 
rine Tt. LveNnino - id- date shown. For example, 6:15 UT on the 15th ot 
during early one hours. In mid the month corresponds to 1:15 a.m. EST on the 
month, it is magnitude +0.7, and the © 15th, and to 10:15 p.m. PST on the Mth. 
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PLANETARIUM 
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Phone: CEdar 9-5212 
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3-inch 
Astronomical 
Reflector 


60 to 180 Power 
An Unusual Buy! 





See Saturn's rings, the 
star clusters, 


ready to use! 
huge craters on the moon, 


Assembled — 
planet Mars, 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mounting with locks on both axes. 
Aluminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60x eyepiece and a mounted Barlow lens, giving you 
60 to 180 power. A finder telescope, always sq essen- 
tial, included. Sturdy, hardwood, portable tripod. 

FREE with Scope: Valuable STAR 

CHART plus 272-page ‘“‘HANDBOOK 

OF THE HEAVENS” plus the book 

“HOW TO USE YOUR TELESCOPE.” 


PREC TEE ossesccecssvcrcscsssccsvesenssincted $29.95 ppd. 


4%" ASTRONOMICAL TELESCOPE 
UP TO 255 POWER 
New Vibration-Free Metal Pedestal Mount 
With this scope you can see every 
5] thing described above, but with 
greater power. Also, it will split 
closer double stars. Mirror has twice 
the light-gathering power. Rack- 
and-pinion focusing, real equato- 
rial mounting — only one motion 
needed to follow the stars! Alumi- 
num tube. 6-power finder tele 
scope. 2 standard-size eyepieces and 
~ mounted Barlow lens give you pow- 
ers of 40x, 90x, 120x, and 255x. 
Low-cost accessory eyepiece available for higher powers. 
FREE with Scope: Valuable STAR CHART plus 272-page 
“HANDBOOK OF THE HEAVENS” plus the book “HOW 
TO USE YOUR TELESCOPE.” Shipping wt. 25 Ibs. 
i 2 Ed ees Pree $79.50 f.o.b. 
Barrington, N. J. 
Same telescope as described above but equipped with 
Electric Clock Drive. 
oF eres $109.00 f.o.b. 
Barrington, N. J. 


NOW! A FULL SELECTION OF 
ORTHOSCOPIC EYEPIECES 


Wide, flat field — better correction 
under high magnification — excel- 
lent eye relief. 

The orthoscopic eyepiece is one of 
the most important and best cor- 








rected eyepieces for astronomical 

work. These are of a four-element | 

design, with coated lenses, and are * ; 
standard 114” outer diameter, precision made of 
chrome-plated brass and aluminum. 

Stock #30,364-Y........ i ee $14.50 ppd. 
Stock #30,404-Y........ COR c cscwoss 14.50 ppd. 
Stock #30,405-Y........ 1255 OO scieces 14.50 ppd. 
Stock #30,406-Y........ re 14.50 ppd. 
Stock #30,407-Y........ i ee 14.50 ppd. 


Rack- &- Pinion Eyepiece Mounts 


Real rack-and-pinion focusing 
with variable tension adjust- 
ment; tube accommodates stand- 
ard 114” eyepieces and acces- 
sory equipment; lightweight 
aluminum body casting (not 
cast iron); focusing tube and 
rack of chrome-plated brass; 
body finished in black wrinkle 
paint. No. 50,077-Y is for re- 
flecting telescopes, has focus 
travel of over 2”, and is made 
to fit any diameter or type tub- 
ing by attaching through small 
holes in the base. Nos. 
50,103-Y and 50,108-Y are for 
refractors and have focus travel 
of over 4”. Will fit our 27%” 
I.D. and our 3%” I1.D. alumi- 
num tubes, respectively. 





For Reflectors 
Stock #50,077-Y..(less diagonal holder)... 
Stock #60,049-Y. . 
For Refractors 


Stock #50,103-Y. 
Stock 350,108-Y. 


- $8.50 ppd. 
(diagonai holder only).... 1.00 p : 


.(for 2%’ 1.D. tubing)... 
.(for 37% 1.D. tubing)... 


.12.95 ppd. 
.13.95 ppd. 





BINOCULAR-TO-CAMERA HOLDER 


For Exciting Telephoto Shots 
Will fit any camera 


Bring distant objects 7 
times nearer with a 35-mm. 
camera, 7 x 50 binocular, 
and our BINOCULAR-TO- 
CAMERA HOLDER. Ideal 
for photographing the con- 
stellations, star clusters, the 
moon, as well as cloud 
formations, wildlife, vistas. 
Camera and binocular attach easily. Use any binocu- 
lar or monocular — any camera, still or movie. Take 
color or black-and-white. Attractive gray crinkle and 
bright chrome finish, 10” long. Full directions for 
making telephoto pictures included. 


RN IN sna cic tbswew naan siecsenet $11.50 ppd. 


Take Pictures Through 
Your Telescope with the EDMUND 
CAMERA HOLDER for TELESCOPES 


Bracket attaches perma- 
nently to your reflecting 
or refracting telescope. 
Removable rod with ad- 
justable bracket holds 
your camera over scope’s 
eyepiece and you're ready 
to take exciting pictures 
of the moon. You can 
also take terrestrial tele- 
photo shots of distant 
objects. Opens up new 
fields of picture taking! 





SUN PROJECTION 

SCREEN INCLUDED 
White metal screen is easily at- 
tached to holder and placed be- 
hind eyepiece. Point scope at 
sun, move screen to focus. . . 
and you can see sunspots ! 


All for the low, low price of $9.95 


Includes brackets, 2834” rod, projection screen, screws, 
and directions. Aluminum; brackets black crinkle 
painted. 


ech PO AWAY oo 5:s5G 00 cknccesee cee $9.95 ppd. 





PRISM STAR DIAGONAL 


For comfortable viewing of 
the stars near the zenith or 
high overhead with refract- 
ing telescopes using standard- 
size (14%4” O.D.) eyepieces, 
or you can make an adapter 
for substandard _ refractors. 
Contains an excellent high- 
quality aluminized right-angle 





prism. The tubes are satin 

chrome-plated brass. Body 

is black wrinkle cast alumi- 

num. Optical path of the —=—= os 
system is about 344”. 

Sink SIONTIN 5 sonst cbeeuesa cease $12.00 ppd. 


AMICI-PRISM STAR DIAGONAL 


Same as above except contains Amici roof prism in- 
stead of usual right-angle prism. Thus your image 
is correct as to top-bottom, making it excellent for 
terrestrial viewing. 


Bock: PSO OTA on os ccc cccccccecsccccce $12.00 ppd. 


ASTRO-COMPASS 
AND TRANSIT 
War-surplus! Astro-Compass alone 
cost Gov't. $75. We have added a 


sighting level to improve versatility. 
Hundreds of uses in carpentry, brick 


laying, foundation work, grading, 
irrigation or drainage. Much below 
cost of ordinary surveying instru- 
ments. Ideal for do-it-yourselfers. 


104%4” high, 6” long, 4” wide. Ad- 
justable leveling platform — 2 spirit 





levels for aligning — also spirit 
level in sighting attachment. A tre- 
mendous bargain. 

RIOOR CIPI oN a ois iicssca ws aaesccn sen eee $19.95 ppd. 











NOW! LENS ERECTOR FOR TERRESTRIAL 
VIEWING WITH YOUR REFLECTOR 


This Edmund development adds real convenience to 
viewing objects on the earth. Just put the lens erec- 
ter in your eyepiece holder, insert eyepiece, and focus 
normally. You see everything right side up and cor- 
rect as to left and right. Made of polished chrome- 
finish brass telescoping tubing that will fit any 
standard 114” eyepiece holder. Tubing is 914” long 
and slides 3” into eyepiece holder. Erecting system 
consists of two coated achromats. 


PRN pO APY oo 4015-05 5:00 sree ere cries aie sie $9.95 ppd. 


GIANT-SIZE FULL-COLOR 
ASTRONOMICAL POSTCARDS 


Ideal for Mailing to Your Amateur Friends . . . 
For Framing as Room Decorations 
You'll be thrilled when you see these new astronomi- 
cal postcards by Edmund. They consist of dramatic 
full-color renderings of Mars, ig mel Saturn, a sun- 
spot, and a solar prominence, all done A astronomical 
artist Hugh Stevenson. Size, 514” x 


Stock #40,398-Y.......... oT eee 50c ppd. 


“MAKE-YOUR-OWN” 41/4” MIRROR KIT 


as used in our telescopes; 
lenses for eyepieces, and 


The same fine mirror 
polished and aluminized, 
diagonal. No metal parts. 


Stack (FROQIAN 5. voc cocesncsscseessoas $16.25 ppd. 


OFFSPRING OF SCIENCE . . . REALLY BEAUTIFUL! 


CIRCULAR DIFFRACTION- 
GRATING JEWELRY 


A Dazzling Rainbow of Coler! 


Shimmering rainbows of gemlike 
color in jewelry of exquisite beauty 
made with CIRCULAR DIF- 
FRACTION. GRATING REPLICA. 
Just as a prism breaks up light into its full range 
of individual colors, so does the diffraction grating. 
Promises to become a rage in current fashion. 


Stock #30,349-Y..Earrings ............... $2.75 ppd. 
Stock 3£30,350-Y. .Cuff Links ........0ee00 $2.75 ppd. 
SIOCK Free erat ...PORGENT occ ccccsccscces $2.75 ppd. 
Stock SS0,S0G-7. Tie Clasp... .cccccccsess $2.75 ppd. 


WAR-SURPLUS TELESCOPE EYEPIECE 


Mounted Kellner eyepiece, type 3. Two achromats, 


focal length 28 mm., eye relief 22 mm. An ex- 
tension added, O.D. 114”, standard for most types 
of telescopes. Gov't. cost $26.50. 

NE ARIE 3 a. 0 5s han de erewes seaes ea 08 $7.95 ppd. 


6X FINDER 
TELESCOPE 





You focus by 
Base fits any 
Has 2 


fis crosshairs for exact locating. 
sliding objective mount in and out. 
diameter tube — an important advantage. 


holders each with 3 centering screws for aligning with 
main telescope. 20-mm.-diameter objective. Weighs 
less than 1 pound. 


SOCK PIO RI . ons oc seit ciecwcescccoces $8.00 ppd. 


STANDARD 114” EYEPIECE HOLDER 


Here is an economical plastic slide- 
focus eyepiece holder for 114” O.D. 
eyepieces. Unit includes 3”-long 
chrome-plated tube into which your 
eyepiece fits for focusing. Diagonal 
holder in illustration is extra and 
is not included. 





Stock #60,067-Y......... $2.50 ppd. 
Stock 760,049-Y 
Diagonal holder........ $1.00 ppd. 


EDMUND SCIENTIFIC CO. 
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DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 







PRIMARY FOCUS 


SINGLE 
ELEMENT 
BARLOW 





WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with- 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
Q. It is defined as the original power of the tele- 
scope times the quotient of P divided into Q. 





Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing, with 
special spacer rings that enable you easily to vary 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
use. Just slide our mounted lens into your 114” I.D. 
tubing, then slide your 144” O.D. eyepieces into our 
chrome-plated tubing. Barlow lens is nonachromatic. 


Stock #30,200-Y...Mounted Barlow lens... .$8.00 ppd. 


UNMOUNTED 3X BARLOW LENS 


These lenses are made for telescopes that have smaller- 
diameter eyepieces than the standard 1%4” size. Mount 
one between the eyepiece and objective, and triple 
your power. Instructions included. Single-element 
lens, focal length —1-5/16”, unmounted. 

Stock ##30,185-Y....0.932” diam........... $3.50 ppd. 
Stock #30,328-Y....0.912” diam........... $2.50 ppd. 


3X ADJUSTABLE-DIAMETER 
BARLOW LENS 


For telescopes with eyepieces 
smaller than the standard 114” 
outer-diameter size. Prongs on 
mount can be opened or closed 
to fit tubes from 13/16” to 1” 
outer diameter. Directions for 
using included. 


Stock #30,339-Y...... $5.00 ppd. 





MORE POWER FROM YOUR 
JAPANESE TELESCOPE 
Mounted Barlow for Japanese Telescopes 


By inserting this single-element lens in the eyepiece 
end of your Japanese telescope, and putting your regu- 
lar eyepiece in the end of the Barlow tube, you can 
increase your telescope’s power up to three times. 
Thus, instead of 60x, you will get 120x or 180x. 
Barlow is mounted in two pieces of telescoping brass 
tubing each 4” long, satin chrome plated on the out- 
side. Inner diameter of large tube and outer diameter 
of small tube are 0.965”, the standard size for most 
Japanese telescopes. Measure yours before ordering. 
0.965” is approximately 31/32” or 24.5 mm. 


Stach: HOUSIOV soc 0cc sts comenactsaue $6.00 ppd. 


BARGAIN! MOUNTED 
ACHROMATIC BARLOW LENS 


2-element, low-reflection-coated, negative achromat 
which will increase the power of your telescope over 
3 times. The short focal length (—1.74”) allows the 
lens to be used close to the primary focus, eliminating 
the need for long cumbersome tubes as in most long- 
focus Barlow systems. Outside diameter of tube, 114” 
(standard eyepiece size). Your standard eyepieces 
will fit in the other end. Spacers are included to vary 
the power. Complete directions. 


Si MI os sdesnncccvcicenend $15.00 ppd. 


ORDER BY STOCK NUMBER 


BARRINGTON e 








OPERATE YOUR TELESCOPE’S CLOCK 
DRIVE FROM YOUR AUTO BATTERY 


This small inverter supplies 110-volt, 60-cycle elec- 
tricity from your 12-volt car battery to operate your 
clock drive anywhere in the field. Can also be used 
to operate an electric shaver on trips. 20-watt rating; 


size, 214” x 214” x 3”; weight, 2 Ibs. Easily fits in 
glove compartment. 
Stock #50,346-Y....12-volt only.... ra mace deres $14.95 ppd. 


EQUATORIAL MOUNT and TRIPOD 
with CLOCK DRIVE 


Heavy-duty mount. Drive operates 

on 110-volt, 60-cycle, a.c. house 

current. Follows motion of stars 

smoothly. 32” tripod legs in- 

' cluded. 

Stock #85,081-Y... .$69.00 f.o.b. 
Barrington, N. J. 


Pyrenees rear ore ac meenemmny 
$ 


t 


; j Same mount as above, without 
i clock drive, for 8” or smaller re- 

isan and for 4” or smaller refractors. 

Stock #85,023-Y..... New Low Price..... $39.50 f.o.b. 

Barrington, N. J. 





STARS THAT GLOW IN ‘THE DARK 


Transform your den or bed- 
room into a realistic night sky. 
Schools, too, can set up au- 
thentic sky scenes showing con- 
stellations, planets in a dark 
room for daytime lectures or 
explanations of earth and space 
’ science. Equally attractive as a 
Fe vere means of making your chil- 
+: : dren’s room a fairyland, where 
[ TN their canopy of stars will make 
a them welcome rather than fight 
“lights out.’’ Set consists of 
125 luminous star decals made of a safe, nonradio- 
active phosphor. Stars glow after exposure to strong 
light. 
DR ATI oo ois. cc scicceewssctecaceces $1.00 ppd. 


MAP OF THE MOON 


Edmund Scientific Co. strongly recommends this moon 
map. 35” x 46” photographic reproduction of the 
full moon — a very helpful aid. It is in black and 
white and has all named lunar formations clearly 
marked. In addition, it gives a complete index to 
their locations and much valuable information on 
the moon. 


Stock 29297-¥......20005 teteeeeeeeeeeees $1.00 ppd. 
PORTRAIT OF THE UNIVERSE 


All the astronomical phenomena actually ‘‘sat’’ for 
their portraits before the camera telescopes of Mount 
Wilson, Palomar, Lick, and Yerkes observatories. Any 
amateur will find these thrilling photographs and the 
pertinent data included of great value. Each picture, 
6” x 6”. Handy spiral binding. Covers planets, s«lar 
phenomena, star clusters, and so forth. 32 black-and- 
white photographs. 

Etre rere CC $1.95 ppd. 





WAR-SURPLUS! AMERICAN-MADE! 
7 x 50 BINOCULARS 


Big savings! Brand new! Crys- 
tal-clear viewing — 7 power. 
Every optical element is coated. 
An excellent night glass — 
the size recommended for satel- 
lite viewing. Individual eye 
focus. Exit pupil 7 mm. Ap- 
prox. field at 1,000 yds. is 
376 ft. Carrying case included. 
American 7 x 50’s normally cost $195. Our war-sur- 
plus price saves you real money. 

Oia eI ia nko 6. ce cccdowscicwsed Only $55.00 p 
(Tax pee 


cE Ta | 





Mounted Ramsden Eyepieces” 
Standard 114” Diameter 


Our economy model, standard- 
size (14” O.D.) eyepiece. We 
mounted two excellent quality 
plano-convex lenses in _ black 
anodized aluminum barrels in- 
stead of chrome-plated brass to 
save you money. The clear image 
you get with these will surprise : 

you. Directions for using short focal length eyepieces 
are included with both the 44” and 14” models. 
Stock #30,204-Y..... %"' focal length..... $4.75 ppd. 
Stock #30,203-Y..... Y2"" focal length..... $4.50 ppd. 





SEND CHECK OR MONEY ORDER . 


STAR AND SPACE MAPS 


Three giant maps: 1. THE SOLAR SYSTEM, 50” x 
38”, showing planet statistics; detailed moon map; 12 
telephoto pictures of moon, sun, planets. 2. WORLD 
STAR CHART, 50” x 38”; locates stars for any time 
of year, any position on earth. 3. MAP OF THE 
SOLAR SYSTEM, 35” x 48”; shows planets, zodiac, 





and so on. 

Stock #9245-Y....Set of 3 maps.......... $1.25 ppd. 
8” SETTING-CIRCLE SET 

Stock. #50,133-Y. .Complete set ........... $3.00 ppd. 


Stock £60,078-Y. .360° declination circle only $1.60 ppd. 
Stock #60,079-Y. .24-hour right-ascension circle only 


$1.60 ppd. 
534” SETTING-CIRCLE SET 
Stock #50,190-Y. .Complete set ........... $2.50 ppd. 


Stock #60,080-Y. .360° declination circle only $1.35 ppd. 
Stock #60,081-Y. .24-hour right-ascension circle only 
$1.35 ppd. 


LARGE ERFLE EYEPIECE 11/2” F.L. 


War-Surplus Bargain — Gov't. Cost Approx. $100 
Large telescopes should have one 
of these for low-power viewing. 
Apparent field of view 65°. Also 
use with the 24”-focal-length Aerial 
Camera lens to make a 16-power 
wide-field telescope or a 27-power 
scope with one of the 40”-focal- 
length Aerial Camera lenses. Low- 
reflection-coated, 5-element lens sys- 
tem. Field lens of Eastman Kodak's 
rare-earth glass for better aberration correction. Has 
diopter scale. Smooth focusing 3%” movement. Out- 
side diameter of attaching threads, 3” — 32 threads 
per inch. Clear aperture of eye lens 2”, field lens 
1-25/32”. Weight 314 Ibs. 


SONU a 6 6 os Sho citdcsesencessaus $9.95 ppd. 


ADAPT GIANT ERFLE TO STANDARD 
TELESCOPE EYEPIECE SIZE 


This adapter lets you use our Giant Erfle with any 
telescope that has a standard 114”-diameter eyepiece 
holder. Of course, you won’t get the full field of 
the Erfle, but you will get a wider field than with a 
regular eyepiece. Adapter is made of black anodized 
aluminum tubing approx. 23%4” long and 334” wide. 


SONG FRR aa vcdccccccececcusacsees $3.95 ppd. 





Attention! For Beginners, Junior Astronomy Clubs, 
Boy and Girl Scouts, School Science Clubs 


MAKE 8X ASTRONOMICAL SCOPE 
with Low-Cost Beginner's _ 


Every boy and girl of today 
dreams of being a part of 
the exploration of outer 
space. That desire makes 
building his own telescope 
a real thrill. Now anyone 
of Cub Scout or Brownie 
age on up can make his 
own astronomical 8-power 
telescope in one evening, 
without tools or machinery. Here is an ideal, attrac- 
tive group project for scouts, junior astronomy clubs, 
or similar groups. (See special quantity prices.) Scope 
is powerful enough to show craters of the moon, 
Jupiter’s satellites, and many stars not visible to the 
aa eye. Kit includes objective lens, field lens, eye 
lens, glare stops, kraftboard tubes, cadmium-plated 
metal ferrules, and other parts to build an 18”-long, 
134”-diameter telescope of 8 power. 


ooo 





Stel: HIG AGG Woke ckciccccdecaccosedens $3.00 ppd. 
SPECIAL QUANTITY PRICES 

Stock #70,239-Y.... 5 kits...........08. $12.50 ppd 

Stock #70,240-Y....10 kits..........000- $22.50 ppd 





FREE CATALOG “Y” —— 
128 Pages! Over 1000 Bargains! 


Fantastic variety — rarely before , - ——, ° 
have so many lenses, prisms, | 
optical instruments, and compo- 
nents been offered from one 
source. Probably the greatest 
assembly of bargains in all 
America. Imported! War Sur- 
plus! Hundreds of other hard- 
to-get optical items. Many sci- 
ence and math learning and 
teaching aids. 

Write for Free Catalog “Y”’. 


— \ 
ortics... | 
SCIENCE | 


_ MART 
- 














. SATISFACTION GUARANTEED! 


JERSEY 
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es EME = 3 at 9 p.m. and 8 p.m. on January 6th Near the Magellanic Clouds is a group 
SOUTHERN STARS ilso, at 9 p.m. an p-m : ry 6 Ne the M gellanic Clouds is a grouy 

and 21st. For other dates, add or subtract of constellations named afier man-made 

The sky as seen from latitudes 20° to 4 hour per week. When facing south, devices. These are Pictor the Painter’s 
10° south, at 11 p.m. and 10 p.m., local hold “South” at the bottom; turn the Yasel, Reticulum the Net, Caelum the 


time, on the 6th and 2Ist of December; chart to observe in other directions. Graving Tool, and Horologium the Clock. 
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respectively; also, at 7 
on November 6th and 
dates, add or subtract 


The bright band of 


STARS FOR OCTOBER 


The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 
time, on the 6th and 22nd of October, 





1 


2 


now almost directly overhead, marks the 






¥ 
p-m. and 6 p.m. 
21st. For other 
hour per week. 
the Milky Way, 


galactic equator, pinpointed by Ist-magni- 
tude Deneb. Following Fomalhaut along 
the southern horizon is the faint constel- 
lation Sculptor, while Aquarius the Water 
Carrier is to the north of it. 
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GOTO 8-INCH 
(20-CM.) EQUATORIAL 


This fine observatory-type instrument has ex- 
treme versatility for all types of observing, and 
comes equipped with a star spectroscope and 
two cases full of accessories. It has an equa- 
torial mounting, with large right-ascension and 
declination circles, and slow-motion controls. 
ACHROMATIC OBJECTIVE: Clear aperture 200 
millimeters, focal length 3,000 mm., giving a 
focal ratio of f/15. Its theoretical resolving 
power cn double stars is 0.58 second of arc, 
and it can detect stars of visual magnitude 13.3 in a perfectly transparent sky. 

ELECTRIC CLOCK DRIVE: A magnetic speed adjuster gives complete control in right ascension. 
GUIDE TELESCOPE AND FINDER: 80-mm. and 50-mm. apertures, respectively, giving powers of 
30x and 7x. 

EYEPIECES AND ACCESSORIES: Eight oculars, Herschel solar prism and solar projecting screen, 
star or zenith diagonal for viewing overhead objects, iris diaphragm to reduce objective aper- 
ture, three sun filters, three moon filters, and star spectroscope. 

FINISH: The entire telescope and assembled parts and pier are handsomely finished in white 
and light gray, to blend with any modern observatory interior. 








GOTO M-1 
PLANETARIUM 
PROJECTOR 


FEATURES: 

Each individual projection unit has 
its own optical lens system, so 
very sharp star images are pro- 
duced on the planetarium dome. 
The entire celestial sphere is re- 
produced, and may be viewed as 
if the audience were anywhere in 
the world, including polar regions. 
The apparent motions of the moon, 
sun, and five bright planets are 
reproduced at accelerated speeds. 
The celestial equator and ecliptic 
can be projected as great circles 
on the sky. 

5 As with the largest planetarium projectors, all three essential motions of the projector as 

a unit are provided with motor control, so that... 

A Daily motion around the polar axis reproduces the apparent diurnal movement of the sky 
and causes the heavenly bodies to rise and set. 

B Latitude may be changed and a trip around the world demonstrated by turning the 
projector on its horizontal supports (east-west axis). 

C The Great Year of 25,800 ordinary years can be simulated, as the projector is turned 
around the axis of the ecliptic poles, reproducing the gyration of the poles known as 
precession. The changing right ascensions and declinations of the stars are thus dem- 
onstrated. 

6 All necessary auxiliary projectors and controls are provided at the remote-control console, 
including a pointer, switches for the stars and other objects, motor switches, and the like. 
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ASTRO-DOME 
MAKES HISTORY!, 





ASTRO-DOME, INC., for many years makers 
of fine domes for observatories and scientific 
institutions, has now become associated with Japan’s 
Goto Optical Manufacturing Co., well-known 
for their optical products of the highest quality. 
Astro-Dome is now United States representative for 
Goto planetarium projectors and telescopes. 
Thus, it is now possible for astronomers and 
educators everywhere to use the facilities of 
one firm to plan a complete installation for 
school, college, or community education in 
astronomy, from observatory building and instrument 
through a planetarium with interior and 
exterior domes and associated facilities. 
Astronomers at universities and colleges, school 
teachers, planners of civic centers and museums, 
all are invited to take advantage, without obligation, 
of our services in the preliminary planning of 
astronomical facilities. We can supply, without 
charge, sets of blueprints showing typical installations; 
these can be used by your architect 
in planning astronomical structures. 
We have technicians ready to install and 
service planetariums and telescopes, as well 
as Astro-Domes and Astro-Domettes. We are also 
maintaining an inventory of projectors 
and parts for Goto equipment. 
Astro-Dome, with its years of experience in dome 
manufacture, has had no problem in designing 
for planetariums interior projection screens of 
either fiberglass or perforated aluminum, and 
these are available in various diameters. We 
supply, of course, exterior Astro-Domes to house 
telescope or planetarium, as well as 
complete observatory and planetarium buildings. 
Recognizing our unique position in astronomical circles, 
we pledge service and quality to the Astro-Sciences. 
Write 1801 Brownlee Ave., N.E., Canton 5, Ohio 
or Phone GLendale 6-8361 
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1 acomplete line of Astro-Science Equipment 
7 available from__ source! 


A complete line of Astro-Science Equipment is available from ONE 
source ...a great advance in the history of astronomical education. 
Now you can obtain from just one distributor all the major 





if - equipment necessary to establish an astronomy department in 
i your school, college, or community. A complete line of 

a planetarium projectors and astronomical telescopes has 

4 been added to the Astro-Dome line through our new 


association with the Goto Optical Manufacturing Co. 
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Designed and priced for modest installa- 

tions, in domes 16 to 30 feet in diameter. 

Optical Projection. Like their big relatives, 

the Goto Medium-Size and the Goto Large 

projectors, $1 and S2 have optical !ens 

projection systems throughout, producing 

sharp star and planet images On modest- THE ALL-NEW ASTRO-DOMETTE 
sized domes. 


All three essential motions of the projec- 
tor are obtained with motor drives. There- 
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fore, the daily motion (rising and setting Ms 
of the stars may be reproduced; the great A 
change of precession of the equinoxes (a “i , 
25,800-year cycle); and change of latitude, Ci aS 
permitting imaginary voyages completely f 
at GOTO S1 and S2 around the world in either direction. 
PLANETARIUM 3 The celestial equator, ecliptic, and Milky 
PROJECTORS Way are projected. 
4 The supporting stand is heavy and rigid, 
and designed with a horizontal east-west 
ion, axis, as it is in all large planetariums. 
5 Setting rings for the diurnal and preces- 
it sional motions. 
ons: 6 Individual projectors for the planets, sun, 
and moon. : 2 
GOTO 
Il 6-INCH (15-CM.) 

EQUATORIAL A large refractor with the finest features, Astro-Domettes have been developed 
ready for immediate installation on its heavy for high schools and junior colleges. 
metal pier. Equipped with setting circles These units are fabricated on an as- 
and slow-motion controls—a versatile clock- sembly line basis, resulting in high 

€ driven equatorial. quality yet modest cost. Because 

OPTICS: The achromatic objective has a clear sections are stamped or molded, 

aperture of 150 millimeters, f/15, focal dome components are uniform and 

length 2,250 mm. It resolves double stars to interchangeable. Astro-Domettes are 

'e about 3% second of arc and detects stars available in sizes of 8, 10 and 12 
fainter than magnitude 1212. Seven eye- faak cutaide di t 1 th 

pieces are provided, as well as a finder See CUNSe Crammacarss \() wae -enaee 

; telescope, of 50-mm. aperture and 12x mag- age, progressive schools will want to 

| nification. include this new aid to education in 

‘les, 2 ACCESSORIES: Star diagonal, Herschel prism, their science departments. Domettes 
‘ two sun filters, a moon filter, star spectro- are available in pastel colors. 






scope, and accessories case. 
FINISH: Instrument finished in white and 
light gray. 
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it's comforting to know that the UNITRON refractor you buy is built so well that the only 
maintenance it will ever require is an occasional brush of the eyepiece with a clean tissue. 


Reflect a moment: can you say that about any type of telescope other than a good refractor? 
Consider: a UNITRON has no optical elements to adjust. . . ever. 

A UNITRON has no mirrors to become oxidized or be jarred out of alignment by vibration. 

A UNITRON has a closed tube. There are no troublesome air currents to cause unsteadiness, 
poor definition, limited magnification . . . there’s no prospect of trouble with internal dewing 
caused by dampness, with the resulting loss of definition and light. 

There's no telescope so maintenance-free as a refractor. And there's no refractor so 
maintenance-free as a UNITRON. 

All your UNITRON will ever ask of you is to be treated with the reasonable care and respect 
any fine instrument deserves. In return, it will give you a lifetime of dependable, 
trouble-free service. 






gentle brush 
clean tissue... 
ly maintenance 


MODEL 142 —compLete 
with Equatorial Mounting and 
slow motion controls for both 
declination and R.A., setting 
circles and verniers, tripod, 
8X-30 mm. viewfinder, standard 
rack and pinion focusing me- 
chanism, 5 eyepieces, choice of 
UNIHEX or star diagonal and 
erecting prism system, sun 
projecting screen apparatus, 
sunglass, pocket eyepiece 
case, dewcap, dustcap, tripod 
shelf, wooden cab- 

inets, instructions. $435. 


UNT? RON INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO. — 204-206 MILK STREET, BOSTON 9, MASS. 


SEE PAGES 230 AND 231 FOR MORE ABOUT UNITRON. 
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